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(54) SEMICONDUCTOR MEMORY AND METHOD FOR DISCRIMINATING CHANGE OF 
THRESHOLD VALUE OF MEMORY CELL TRANSISTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory in which data can appropriately be rewritten in a 
short time and reliability can be improved. 
SOLUTION: A cell array for evaluating read-disturb and 
a switch 4 are provided so that an output of a data 
control line driver 2 is shared with a memory cell array 1. 
At the time of read-out, the voltage equal to the control 
gate voltage of the memory cell array 1 is applied as the 
control gate voltage of the cell array for evaluating read- 
disturb, and read-disturb stress is given. Then a block in 
which data destruction is being caused is previously 
detected by the cell array for evaluating read-disturb 
and the switch 4 for data destruction by read-out, and 
its block position information is imported. 
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1 

t L < tt»ta SSJS * * y -t u 

< 4: 1 2 mo?- 9 fSimwmm * * y -t^ t » 
fcttc, miex-^fflts^ffiffl^^y-fe^^ii^-r* 

flftE«-* ro-r-*fl£gl?«/il * * y -fc/KDfflJfcPiH^ 4: lift 

e* * y -t^r u-r ^(©-r— * a^rafc-ttt-eftsaB! 
Six, iwb** ihwut w-r*»e>^i±iu*fifp»-g-ic 
sushis 4:ft 9, MtEv'-^fisa^ffi^^^y-fe^^e, 
ta u «rtT ? #^c^»f«ii t ft © m-w ^ * y f- 

*t, MrEjt*y*A'rW*&l&IUl*1?94t4'lcS 
Br#fl84:ft9, IWE5 f -*aailWBfl^*5-feA'*»feK 

iS&jfcJg 2 ] 911f5|g-*J J:T/^-05^W y ^liM I S 
FETi^/ft). *JV?il.|IWE»R i «3 t. 

©^#«:e«3SB. 

[M*«3l ItMEfS— #J:VJSz:«>:*W y^, JSitf 
^*>t/vrn't«)^ ; e!)t/ni'> ^ httM I 
SFEmttD, ItftEfS— *J iTJt^-W^W -/fey 
-MMUWH:. IWE> *'J*A'a:W>' hoy- hfc 
»B£J?J:9 fcffvr fc^Wa 4: Hcf2*©¥ 

[SB*3S4] ttE^-**«MWl>*y*A\ WE 

stria p< * y -tr/wr w ^ y -fe/i^n y ? iz-st-ti 

5 p< * y -fc/v.i >• hrofBgc J: 9 fc^ft^r i *«M* 

L-ctftE> * y -t/ur u>f fw.* * y -tr/w^n y ^ <e> y 
#©<ota^7* h y #-<f-i§-4: LTtftE^y t;^o -/^ 

U «Eittfc**fcJ:!K mSS&A&, HubX?-?®. 

fc, SftET KU*E«*«KE1tLfcT K^o^*!l 
•fe/UT'D y * lc3FS#&*-f £> i b &HTWLb-i-5?tl#.m 
1 75^4 v*-f l o0>3g(cE«w¥i«J{*E«3£e„ 
[f»*^6] «ftE**y -Ir/UT Wa»lb<738?*fflLi: 
85E-7 f ~>««ffFflB^y*y-fe/u*»c,«)K*ULAS, 9ft 
E^-=ey ir AT W to?— 9 5 SK-t^ix l 



2 

E-f off *>*i S 4: 4: 1"-5 1 KEtte 

^Wf?*ii*nrii**^<0^*y -fe/w^a 4:, 
^— «D«£E£r OtEZ-K 4:, 

y -fe/^o ^ ^ com— ro^-^iSiR**!^ 
SK-romSKiS^4:S5iK$ix, 8ftE»—<0>*y -fe/w^n 

-f «/^-v^aii-?-«>JS-o«ae*B^te««$*L*:jis-«)^ 

1 — ^ ^itllft 4: , 
4:, 

fftES-<omjEtfc8t^®cota^Sr h y ^ffS-S-4: UTSftE 
WEJII— oy*y*A'^By^of8«LWbJHiBirtn: % Wft 

30 EiBH09xw , s'9'>'^*f #*a«n. sftE^Bg©^^ 
SftE^rKo^^y-fe/wyny^oss^aL^rartic, «(r 

y 1fc>^»5-*sa*r*« 4: ft « r 4: Sr^ffi 4: i" -6^3>«: 
E«$EtB* 

^ 4" <DSftE^— *5 i um—<7> * * y -fc/i^ v- ^ >- h tt* 
tt^ix, '>ft <4tl o<73ffilt««S 4: SJffii Y— V b Sr 

40 *^7{cE«EW*3J«:E1g3£e. 

[»*«9] aftESg-*i,fcu ! 3fc-£M*y 
^^totftE^— *Jit/^-©pt*y-feA3iUp* > M*t 

* h 7 > ^ -C *> •& w 4: ?r ttfll 4: "T-S 8 JcE« 
w^^cfrEte^fio 

[ft*^i0] tftEIg— *5it/»- o^-e-y -fe/w^a 

-tn-eix, s i yammwmsb \^xm^z^.ft$hskh 

7>'v ? ^^-efc'5w4:«r^!a4:-f5St*®8 l:Eto¥ 
so «ft:E1g^Eo 
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ftlz^E Uv^it-CfcS r £ <ti-£?B#J® 7 KE« 

<7>¥3>#E«&K. 

ES&-©7*- y b 5 *r»j»c:1S»M5iJJc:^ 
m*W.& LTEfiJltS r i: (C ± •? ^ y t/U7 W £ 

#«ti-5gi*3S7 »cE«<E>*»ft:Etg3£g. 

i 3 ] HirESl— *J tifigr©^ ^ y -fe/u^n 

K?^'<ia**HR:A«U 1MB R?<r <*nMtt, WE 
o p« ^e- y -fe/^B y ^ riMIE^— <o p« -=e y -fe/p^n y ^ 

[IS*«14J WEB— 0^t!)t^P??Cti 20 

ix5t(rs®-o^*y-fe/ua:up« v hr±, 2«SLh-e.§. 
ofltfESR— <0p< * y t*^o y tr iz^ti^mtim— <o 

-t-5ft*« 7 Ke*«>¥!**ett£B. 
[f»3fc«15] iltrESB— cD^^ey-fe/i-^n V 9\z.JBiit 

KS&RSit, mess -©7*— ^a*uft<o«flEtsfliaff 

— a>*EJtffc¥Att« flftClliroWEJttK^jftfcJtjrft 3o 

»cE*<o*iSflcEtt3Stt. 

[SS*^ 1 6 ] tfitzm— oSJEit«E^S<otti^jiSr h y 
LTMIE^— K>y * y-fe/w^a y 9<DT 
SrE«-TS«(riHT KW*IE««tl*, «07KW* 
Efflrf* r i 4r-T SS9*« 7 KE«8<rc¥*#Etg 

lf»j}i«l 7] JTOEJil— <o«jEy— K©«ffitt. USE 
Sg— «p< * y t^7o y 9 <nffi£W.&co U# vMK»ft* 

So 

ESB— 05>^ey-fe/P3iWp< > Mi, ^«*»5>A^$ix<5 

m&m—iDt^y-t/Vfa -y ?t± x tfl 
ESI-OT-r— DtSSi"S*iftfcM[ 1 o£:l7Jgfi£ 

£*t*r «k?r4#®i^--5fS*JSl 2 KEtffl) ^jgttEiS 
Ei« so 
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IIS*3g2 0l f?fE«— *S«tVIR-03y-=ey-feyU^'a 
fciot75StJE««<Dm-i3 J:t5lB-«Wp< * y t/n 
> b £Vm~(OX 4 y^V:/iR^*s«|«?$ 

jxfc«g t *f t tt $ mats* K*tt?ixm-<am.mi&*& 
m-nmmi&^i-i.-jzw.&z^z-zm-cD 

^SrHfc^-rs r b b-tZtit *m 7 
¥»<*E1gi£B 0 

WESrroy y -tr/wr u ^ ^ f. ostmy— b k fitrE» 
» t -T 5 sS*S 2 0 KE«<D¥SS#E«:lBSHo 

At L<tt»ffl£nsm^#«/i£:frih.5^y-fc^ h 

7^^^^Sr«i^5 If Sii^fg/i ^3? ^IEtl£i fe- 
lt 5 * * y -fcvw h 7 V'i?^ ^ <0 L t V^o?^{k*5|9JS'Ji- 

f— fmrnrnzfuitzj* * y ^ ^ ^ ^<d«msss^ 

-o?^*y-fe/uh7^^^t?<OL$V"(iE*!}9JSL, ■f-K) 

oyo.^7K^ SrEttrt- 5 r i: Sr#» b ^5 
EftilSlJiis tt 5 y * y -fe/i^ h 7 V v 5 ^ ^ O L # V >{g<D 

2 3 J S?lE!pJ^*Srg!^ttJ U, WfelgSk'.z 
»i-f5s3*^2 2irE«W¥^ft:EtSiga^j3(t5^ 

y^SrflffigU, HtFES!*fcbLB#lC|i(JE?f?— coy^-y -fe/P 

*92 2 l-E«W^^«:E«^etct5J7 5 > * y ir/w h 

m«K^*SB:?iJ^SIiB!$ti-TANDMp' y ir^7*o y 
^*«fiKL, ^Effi*tbL^JcfltlEm-<0>^y-fe/u h 
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[^©pfiBfctftem 

[0 0 0 ll 

[3S9J*>,g-faStfl5#»] *SS9!W:, S!*fflLia5f 
[0 0 0 2] 

SFET<0=>^:!'*>';*£{fc£Sl5£U If $B£SE*W 
-T ^F»«tt^3?»:^ * y (EE PROM) #BH63*vC 

* y -fe/W^ci y 9 SrJgfifcUfcN AND§!*fcli AN 
DlEEPROMtt> S&h^^^iDgcST^y-fc: 

[0 0 0 3] lft»UtoP&. ±ETOMM&N|{t;i*P 
"Ctt, Steffi U*f£fc J: ot, *38«©>*y-fe^©«!l 

(read disturb) SE*fci} U$<Dm«fD«r*-£ < 56 

# ft v ^ <^ 5 rasa* fc o fc. 

[0 0 0 4] 02 5 (a) , (b) SrffiV>T r n^Sjg 
Srlft^-t-S. 02 5 (a) , (b) lifHftl. t£3fctf> 
EEPROMOD^^-y-fe/UoiU^VhtJliofJ-Sy— 

* h t'^PPirastricii, E25 ( a ) ic^-ri; 5 icm^g 

£fcoTVV5d\ fc5VM±02 5 (b) Id^-T i 5 i~m 
[0 0 0 5] C wt\ 025 (a) ODif A0OJ: 5 

y— * ■ b'u4 >nm\ztti,xfflwy— mcjewsje*: 

^1itiSJi#-r5o CCDRS, ©Jffli^— h^cDPPAomjEVG 

&A&mWlZt£9 , {SJ;ttfS i NSrSffiSgUIi: LTffl 
V>fc>^ey-fe^3il^^^ 4#BS¥l 1 -3 3 0 2 



6 

7 7#diS<n0 4lciE«E$K-cv>-5J:5l- y 2. 5VJJI 
[0 0 0 6] 02 5 (b) <Z>»A0C*-f J; 5 

y-* • Kw^sffiicwu-csijffliy— htcAom 
msrEpaD-rst, f^^/HS*^ «ffir»««a»e>*^ 

ds»t±l$ix. *fcttStfS««lc:E?US&A£Jx-CL# 

[0 0 0 7] £©«fc?fcLSvHB3Effctt:, ^^Dt/uas 

*-tU L«r Six* y t/u/n •/ * -CWKMJB * fc*. 

[0008] 026 (a). ( b ) tC±5V>T. 4 9 

^Jx^NANDS^-ty-fe/^ti y^, *5,fcU< 

^Sr^LT^*. 0W#!E#©&<Oigsartl±I8*WLIiS 
»c^liDi-5mH(-*r-r5^-§-Sr^b-Ct>-5. 02 6 
20 (a) "Ctt. m^9fSSr*-t-5MOS h7>-i7^^A» 

b^s^sistt^y -fe/w- c^y-feA^u^o-h) m 

0 ~M 1 5 jSSiOiJlc&g!;*iv -«gd?51^ h 9 >s^^^ 
S 1 ^LTBL 1 SfcliBL 2 tfEUTfci^— 

;HMyhM0~Ml 5 OfflfflMtiitt. WL0a~W 
30 L 1 5 a t$5,V1Z7*-?mftM\c&fil&1vX^Z. * 

•y^il^S S L a lcffiigg$*vCV^. $ ?>tc s h 
7^^S2 OSJ^tEffili^n y ^S^G S L a (C 
^iBg$ti-C*3»J, v^h>t*5NANDSl^ i e y-lr/^7'^ y 

#U6GSLa*».fcT/SSLal4, <r — ?m$!M (WLO 
a~WL15a) t ft— *|S](^fiKSH-CV^5. 
■»o BLltJj;t/BL2 ttx — ^Seb^Sttf x-^S^ 

7"o 4 9rto>*ix-etvW^^-y -Ir/u^iU-y > hMO 

Six, *ix j e*vJti:lc:7 f -^ro«:^i3J:tfofU«fcbU!is^' 

[0009] iroipfeNANDElro^^'Jt^xi/ 

1 4 alC^^ttfcy^E-y-fe/Waiuy^MvIl 4(73^— 
so x.hf^-^fe^B L 1 IClEOT®flEVB L^rJD^., *il 
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v ;r e f *3Mra-r5, rcae^ *ii y-*j» s l t 

Ml 5, $?>luMh7V^^S2tS 

l Sr»5ittffi{w«:or tic J: Q ^ BLl kSL<Dm<Dm 

3^«tt5Mi sit, *<o&&&m&i£m\z.£z>-rmm#: 

r e a ddSppSD^nSwt^^t^O, El 2 5 (a) 

[0010] ±oT, 025 (a) O^pl^ffiti 
f^SrlftOS-r^tfcJ: 0 , h (y ^ 

Ut^h7>^^) MO— Ml 3ioJ:tFM 1 5^_m^ 

U — Kr^ * :/ (read disturb) #4 
C5o Vread(iVre{» fciS^WE t 20 

&*fc£>, NANDSi2e-e<oy- k^-t ^f* % 

So 

[0011] roy-Kx^^^-^sr^j-rsfe* 

mLmJEVr e a d t U # V ^$L<OjfrJfS£u & 9 _hfE 

£4>l£;6*ffi'hU h7>^^M0-Ml 3*5«J;tfMl 
5 0StS»SfiTttUiV\ Ml 4 ^»i"5KyiJ« 30 

-rat. ns*u*v^«oir/ufeK*ta-}-»*0't/i'*8t 

4:1 c e 1 it Lt, #J;Ltf h 7 * M0 «:fB*fcH 
-ttfrfrfc:HtM l 5 frBtfrm^jj^tetttfelT, Rxlc 
e 1 1 M±lZffifrmirji*»1z;}sy — x1&<DmiiL&±ft 
-t-So ^(Dtzlb. Ml 5 4:SS^tti-r»^iCliVr e f £k 

-g^tt. (Vref-Rxicell). J^iOlf^fi 
8E*t*«**/h*< WJI»*iv5©-e, 

[0012] ife, 026 (b) 1*, m#g«/i£^ri- 

5MOS h^X^^^^^^^^S^tt^^y ir/U (y 

^v±j^u^^h) mo -mi stf&mzmmzti. 



8 

5 * (C&ffi £ V * £ A N DI y * y -ferywy 

° ^£^LT^S 0 026 (a) t |B3-tf>3B#«;:te, 

[00 13] :(DJ:p/j:ANDEf^^yt^xi/^ 

4 a KgM?c£;ft,£:y ^-y -tr/i*^ u^yhMi 4 Or-^ 

Iff-^g^B L 1 HiEOtJEV B L*J0^ 
-^«SL«r0VtU *iiy — xffis L t<E>mJEM£ 

#x^jg-c, tmvimwL 1 4 a(cf± % ^<^tii 

r e f SrSliD-f*. *iy-^«SLi:f-^ 
CMBL lOMJcSSttSixfcMi 4«^^^yt/u 
h^V'S?**, tib^MO-Ml 3*Jj;l|5Ml 5 

ii««8{c«or t»c±9. ^— ^te^iSSB L l t#i§y 
-^16 S L t OHo«l« <fc r5#«iltKfll(c: ^oTMl 
4tf>«*S:K*tH-t- r ti5-et -5c w£>B#, y^-yir/u 
h7>y^^M0-Ml 3*5<fct5Ml 5 «\ ^r^S^ 

t>{£wSffiV read 2«0$il5;t^ 
^Si49, EI2 5 (b) -e^ U/c J; 5 h 

[0014] <toT. 025 (b) ^Jz5K«B*fcbL» 

—Ml 3^«tt5Ml 5(DS&^L#^ffi;&S{gnF L, rg^ 

^ (read disturb) 3$£C<5 0 Vread 
2liVr e f «t 9 tffiV^fiEt*5^ft. ANDSEi 
T-coy — K^-f^* — ^f±, 7^-^S:S!^fflLfcy^y 
•fe/u h^v^^^j: 19 -tcoy^ey t;uh7^^ 

[0 0 15] JiEy — K^***— ^fcttM-TSfc* 
Id, L®JE V r e a d 2 Srig < SS5£i-S t , V r 

e a d 2 km&L£^m<Dfrft&&VTmb<Dmi>m'b 
L, ^^yt;Uh7>^^M0-Ml 3i3j;i;Ml 5 

mss^ssn. mi 4tc«ctt5mMtc^i5y-^ii»5*D 

*3oT, ^-^GSI^B L 1 i*iiy-^ISS LORgSr 
IhSCti:*^, d(7)y — ^SSK«> ^^ey-fe/wh^ 
y^^M0-M 1 3 2d cfc t/M 1 5(Dr-^/^-y{c 

»5if*&<tt«, iot, r^>y-^mffi^tf^5 
t, rS*L#v^ffi(Op<^y h^^^x^Sr^tibL 
^^tSta^btv^co^^y -fe/u h^Vv^^^Sr 

[0 0 16] 
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y -feyuoi > b iOiJ $ fc li£?'l««c L fc > * 

V t/u/n ^ ? Sr-v h V y * x Kffifi Lfc*£*z>^igt<*: 
Effigg-eii. BE*lHL«^KJ:o-C, **-y 

*r4**— ~f (read disturb) #££5,, w<Z> 
[0 0 17] *«Wli> -LfEtfJfSH^SM-^ fcSft 

* y -tA- h 7 > f Jx * <r> l £ v^*o*fl:* WJ-r srfr 

[0 0 18] 

[SISSr»*i-5fc»ro#g:] **9Stt:ffSJ|! 1 

* ^ h*r«k*it«w»a*^ri6ftiry»f«a«3!i«-ci!> 
$jifc&frfe.< wiE^-^flsapffi^^^y-fe^srs^ 

^ * y -fc A-rofeJffliiS^- £ HUE* y t/u7 W frof- 
*»6«*WL*:tT5«*lcJ»a«*i:*5. itiTE-r-* 

fisafFffi^ * * y p>«*a l£t*t 5 m^mmx 

bt£%%-<0*4 v<?b*&<&rt%^b*$f 1 &b L"O v 

[0 0 19] *-Lt\ ±I5«fiKJr*5V\-r, TIE (a) ~ 
(e) <DJ; 5/i1#»£fit;t-C^-5. 

IOO201 (a) Btrl2^-*5J;^-05^-1'5/^«M 

[00 2 1] (b) *tne*-*JJ:tWI!-a>*-fy*, *J 
MI SFET^Pj/ttJ, 99IBIB-*J ±VJg-«J^W s/f 1 

I- !> fcJ?V\, 

[00 2 2] ( c ) StrE^-^teiSIWB* * y -fc/K 
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[0023] (d) ? i -9mmm<nmE=kg ; m-mj£k$: 

i£& UTWIS^ * y -fc/W W tfW^ ■=& y -fe^z/ci ? 

tt&m&tottitli: bVXiS^b LTlftE;* ^ y -fe/P^n 
•y^07 Kw*£E«-J-5T K u*E«^&<t fcKKA 

»o SUET KW^IEtS^St-IElEUfcT KU*ft>jt«!> 

[0024] (e) strtE^^y-fer/w-r n'^few^ta 

■^ix 1 (EH*ofT;fc>it5„ 
[0 0 2 5] *35MlCfii5lB2 0^ft:iE1S^g 

05^-=ty-fe/U3iUpt^bi:, rixtj^— ©^^ey-feyuai 

fiop< ^ey i^b rHf>i-o^*yt^x 
^— ^ <o??#ji^ ^t6/iiB-<o > * y -t/p^ci y ^ t , 

girismroy^y-fe/wT'ny^oM-ro 

y^^^id^t. WIEB~o?p«*y-fe/^ny^^^-4 

&zixiz.m-<DZ-2.mmi&k. m^.^-n^-^^m 

&*vcMt+zm-(on&.)*&^wt.b. m&m—oowztt 
mi?&<om?j * b y um^b vrmmm-n* * v -t/i- 

4° li, t5Em = ©^1'3'^^^3tl^-* 5 »il^, 1KJEIRE9 
y-fe/w^'ns'^wK^ffiL^rartJC, gt[EmEgo5^W y 

[0 0 2 6] -tLT, ±E*J5£t-*Jlr^T» TE (f) ~ 

(s) p/j:#j»4rii^Tv>5. 

[0027] ( f ) ttEB-JsJ:t;mnroy*y-fe/w^ 
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[0028] (g) mtz$5-&i:vm-<o 
[oo29] (h) mmm-t3Hifm-<D^^v±:/^ 

n y ? ^tostrie^— &Tffti ~ <r>* y -fe/w^ v h 
[0030] ( i ) 9iJIE^-<0^^y-fe/Pyns/^^ w 

[003 1] ( j ) ffimm— (D*^l)±/uzfn 
$fc»asii:3£LTEg£*L£ r £ lc«fc y y y -t/wr u-r 

?— f mvm i^o^ iwniismicEt * its. 

[0 03 2] (k) BiJfEffT— *Jj:trm-©>^y-fe:^ 
ny^^wMIS^— *5iO ? m-w-7 f — *3ii&BI£Ki!rf 20 

iE«-<D>*yt/w7'ny^ro-^iceigi$H. Bates 

[0 0 3 3] (1) ftrialB-Wpi^-y-t/HT'ny^lc-i- 
[0 0 3 4] (m) SfrfSm— CO^^- y -fc/W7*a y >r tc|j 

mizmmzti. tiH&.m—<07 t -?m&M(DnEEkmmm 
[0035] (n) mum— <om&tt&^&>comt)& h 

[0 0 3 6] (o) ffi%Zm—V>W&S— K^miEtt. M « 

I5S— <d > y -fevu:/n y ? <o?NJ*ii:&<D u £ vMiSwft 

[0 0 3 7] (p) BtJfSSf— cD^^ey-fe/U-yny^i^W 

[00 3 8] (q) IfflfESB-W^y-fcA-yn^li, 
fi£$ix5o so 
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[0 039] (r) t!IlEJB-*JJ:O f S-Op«^-y -fe/w^ 

[0 040] ( s ) ffifSgffitf)*^ 5/^v^^F05S- 

UWf— htt, ffris^rro^^y-fe/i'^'n s/^jc-g-iiv 
5B5fS^rop«-=ey-fe/U3iu> v tstilE 

[0 04 1 ] ^ISSUKfiSSSB 3 ro¥3|{*:iStt&B 

L < «tifc£±i £ *t, 5 Sffi £ 5 y y -fer h 7 
^■iSfeffcoT, •r-^gSllftiJitfriEy^-y-fe/V'h^^i? 

p<^-y-fe/n-7^i?^^j=, -tix-?^©^^y-feAh7 

x., S— o^^e-y-feA Kt^^^cdt 5 — ^tS^-ffiU^ 
y -fe/u h 9 9 co U # vMitSrWe 

5o 

[0 0 4 2] ^LT, JbfE^ifclcio^-C. TIE (t) ~ 

(v) <OJ:^/ < c#®Srti^TV>5 0 

[0043] ( t ) StrlE*iJ^je*&S?^ttS *U^5fem 

[0044] (u) MIEffiKwy-ty -feywoiu^ > h 
tt\ SiSfESS^K^JtcSiet^^TNANDMy^-y-fe-'W 
^Dy^SrAI^U StrlE^taLKSFtcMIEIB— roy ^-y 

[0045] (v) aSfEffl&W^^y-feA^iU'pt^ h 
li, «Sftffi^*5IE?iJ(cffiM$ttTAND^^^-y-lr/W7* 

[0 0 4 6] 
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[oo47] im-conmnmm mm. *$swosg 

it#)<Di><D-e, NANDSifcttANDSEEPROM 

^co^-^?rir>^ U fcS^tt»#&^-*£ifc 
^t-Sfc^lC-trV^T^SSg (ty^r^/r-^ 

4 6ttx-*7^£3*^T:fc?K ?!tff7y^7o 
y^l§I&££{*:£LT43;££JxSo :<Ot^7^lEl 
K46|j:, f-UH1^^77 4 5KSMS!i*;Jx-C^ 
So wfrkOffigctt. 7K^y77 4 7*>?)7Kl/ 
*{I^£g:f*<5#7A^:3-y4 8cotti^^i:oTftiJ«i 

t/ur^lirft^ ^i^^yt^rwii: 20 

teti sn^-^ * 1 /o^ss^w i^^imt *otv> 

So -LIB;* y ir ;U7M 1 >^y ir/i^W 

Ku*3KK[§]8g) 3#Ktte>;fx^So 
[0 0 4 9] S«Sttf&J®[HJS&4 2 I*. ^^yt/W7l/ 
^ l#^££ixSp®¥^#S«2 1 (&fcl*p§J*~ 

1 ^^^^n/t^^y-fe/^u^ > h;ix-*s#& 

Vp gm«r$&£-rsfc#>tf)[l]g&4 1 a #7gfifc£;ft,-C^ 
S 0 :^Vp gm^[H]%4 1 a ^teS'Uc. 
&^B* IC^S^O ^ y ir /Wd^- XL ;ft S S f &^£3 * 
KiilV p a s s &&4=-tZ>iz#><D\a}&4 1 b, *5jzl/ 
^-^g^fcti L^K^ii^oo^ y t;K:^i <b*xSSS 
^ffiL/8*fffl«EEV r e a d&£.m&4 1 c^g&tt^ft 

So 

[0 0 5 0] Vpgmli6V£ill3 0VyT^lffT-fc 
•9. Vp a s ste3 V£l_hl 5 VWT^mjETfcSo * 
fc, VreadltlVEl±9VKT^®E^ NAND 

9t>lVfi*i*vM»EasH*Lv\ JiK^-^WWfcK 
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[0 0 5 1 ] *36M©4»*tt*wt«:. f-^MWlK 

y — Kf* * * — 7wmm± vr u-y *s «fc i/* >r * ^ 4 

y-K7>f^^-ypIffit/U7 W 4 coy— h®JE<h 
LT, ;*^y U7W 1 oy- h«JE4:*UV^«BESr 
fipanl-sritf-cSSo s 

So ±iey — y*?****- ^wmm^^Tu^ 4<i, 

tt. y - Kr ^ ^ - /Sffiffl t y ^ 7 y //r - ^ 
7s^5lc«SE£*i, y-Kf^^^-yMfflt^ 

<»7uy?T K^^$rI5ffii-S7 ^71:^7^7 K 
u*jWE«Sft. ^-^Ata^^5/^r 4 5{c^x.?>tt 
5 zi > K A^J Ctot, r^yD ? /^7K^75'f 
7fcf£tgb^T Ku^^r^-^Atti^^^^^T 4 5 &i§ 
IST^ffll/O^^iS^tU-rr ir^pTt8t*oTV>So 
[0052) 12 (a), (b) te. ^H^JlJbia^ 

y -fe/wr u-r i ^^ga^jsnsNANDS^-^y-fe/w^ 

n y?<Dlgffim$&te£Xfs<* — V^Fffiia-rfeSo BI2 
(b) -Cfi % B2 (a) (D-fe/P^D^^§r3o^?iJiEB 

< i-Sfcae>^ »J»y- hSffi 2 7 J: 9 *>TO*igtf)* 
Sr^UTV^So 
[0 0 5 3] i2 ( a ) {C^-f J: o fgffiSfflJf 2 6 

(^^yt/wxu^yh) M0-M1 S»9L9HC9M 
— »*a«h9^^#S lSr^LTBLifEL 

r^sr-^te^jsatcsj^^nx^So *^f&^-^fi 
!Rh7y^^ s 2 Struts Li:iau-cfcs*isy 

— *i*lcffiJ8£;ftTV>So m^co h^>'v ? ^^fi:> l^l 

$i^TV^So *fc, **t^*L©^*y -fe/waiu^v hM 
0-M1 5 <D^Jfflimffii"±, WL0-WL 1 5 £121^7* 

ry ^ SriS^ Ltf-^6MB L icSM^fS 
F7y^^S 1 ^©JPUffili^n ^^S^«S S Lid 
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[0054] *nm<Dmm-vte. ma b 9 9 s 

1, S2<DfflW&m-?* > Zzf*y?miRmsSL i GS 
RSWLO-WL 1 SOIHSrSSIJf 2 6 <b|5]CJi(D^m 

Ictt, y ^IRJI S S L *5 J: t;G S L < 1 1 

LO-WL 1 5 iH-^l:»aj*i5: L io 

V\ >-=ey irA-:/cj y ^ 4 9 f£ 1 6 = 2 *m<D* 

- * m&mx x tw* — * m&MK&fit-t 5 * *r y -t/u^n 

*\ 

[0055103(a), (b) ft, _hfEH2 (b) K 
^Lfc^* — ^¥ffi[3tf>^8iB-B' io^I/A-A' 
ft»rS0-C£><5 o B-B' *Rl»rKH«:. ;*^ey-tr/i^n 
^^^h«©WfffiHKffia-t"So 02 (b) , @3 20 

(a) :fo«fct/0 3 (b) ICfc^T. ffS*.tf#n^J|BE4Sj 
Jgfiri* 10 14 cm- 3^^, 10 19c m-3^ p 

= >-£U£2 3K1. #|;ttf3 nm^ib 1 5 nm(7)f 
$<D->y =x>^tK*feli^^r^-f h^>T KR2 5, 
2 5SSL, 2 SGSLd^^^y-hJfei&K^L 
-Wirf y V 4 1 0 i a c m-3^ i 0 
2 i c m-3gyjpL,fc#y >y =^>-^?5^SS^r#aJi 
2 6, 2 6 SSL, 26GSLi5iOnm^f)5 00n 

KftK^?>^5*^l!tJfe»^2 4 255^$i^TtVj^v^ ao 

*lTV*«. ^J^I^pSv-y =i>-ffi«2 3lc h 

hie»jK2 5 „ nffiwmm 2 6 g^stta l 

ft&. plv'y^>f|«2 3lc:it5*tv^--y^ 
bT, pI->y3^«2 3iMtfO. 0 5-0. 5 
um^m^^iy^^^^^ j$6ig:!g2 4 £JS£>iit?;: 

[0 0 5 6] :©±|C, «ttfUS5nm^t)3 0nm 
d^45^P7^*6iR5 0, 5 0 SSL, 50GSL 

-10 21 cm -3^«^ OLt ^y, > y 3 ^ $ 

fctews i (^y^f^>y^K) t^y^yav 

k*>X*y*m&+ SfcteN iSUMoSi.TiS 
U CoS i htfV isV =*><DX* *y ffl 

hSffi2 7i5l 0 nm^t) 5 0 0 nm^f $T*f so 
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i*£*LTV^ e :©IH#y-HS2 7tt % B2 (b) 
C*v^B»t 5 * y iryur/n y * cF jx5 <£ 3 

B2 (b) (CibMt5ttffi&^fS]lC^n ^ijg#* 
T»**JXT*J0, r-^l««WL0-WL15^ 
/*LTV*5 0 fc*5, p^>yny®«2 3«, nSh>y 
= ^«2 2iaotpS*S*Ifi2 1 ±»Afc:WE 

[o o 5 7] *M1fc(OM&G>4 t — bmikTfc* pSS/y 

5:^ s 4<, Sifiy - h tffi 2 6 p 1 y 3 

2 3 J: 9 tTI^S r i: SrKCr t dstt 5 0 iot, 

pffl->y =*>ffii£2 3 £«&Baffi2 4 £<aij£#T-tf>, 

fiTS*, ^to^SiNf K**—? (sidewalk) 

[oo58] @3 (b) i^-r ± 5 tz % hi 

n t2 0 On mtf)/? £ 0} v' 

»I2 8^M*ntv^ 9 rix<bl£SUl2 8. 
W*2 6S3j:Ut«d«iy-h«*2 7^±0. S^fS«Ji 
2 6 ^S«^tt^li^rSSr1t^fii't-5i?iSy- ME 
E PROMiryuriS^j5££;ftT:fc9. ^rcoy— hSi UT 
li. 0. 5/im^TO. 0 1/imH±it5o rttfeV 
• KWHWi U«< nlitfS2 8itT 

i7cm-3^fji02i cm^i/^ipl^ 

1 0 n m^P) 5 0 0 nm^H-C^SJlt^5 0 $ £ 

[0 0 5 9] BI3 (b) IC*5V>T, 2 6SSL, 

26GSLIt ^tlfiiS S L*5 it/G S L ICffiSt^i 

m^- mee PROM<D&my- bmmtmmx~M& 

$i^TV^-5 0 y-hgffi2 6SSLfcit;2 6GSLa) 
0. 0 2 ^mjWJi^^-r^-t^i 9. ^ny^il^ 

[00 6 0] 2 7 S S L©#«fc«/8£iv V — 

^4^fi >ffi«ir Ltft< n^i£*«2 8 d 

W^Ji^^i/^^^-^^v^^^Vv-y^ K, 

m^-}-* b^yC b\ ^fcliT/u^r^a^/^ 
T-^ES8 3 6 (BL) h^fP? b3 1 dSr^Lt 
SJB!$ttTV>6 0 ^-^^^3 6 (BL) 
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B2 (b) *c*iv^T*as±T*fii^oy^si#s-e» 

fig$lxTV^ 0 2 7 (GSL) (OKWlzB&ZtL 

ty-7tfc|j:KKyS«i LTflK nil£Si2 8 
Stt, 3^^h3 1S^LT#iy^j||3 3 (S 
L) tCffigg£*LT^*o :^*iy-^j»3 3 (SL) 

12 2 (b) tc*3V>X3Kffi&*^rfi]Jc:yoy^^#*-c^ 
j£$*L-0>*o ^73fe. n SlttftS 2 8 S ^«ffi&*T^fS] 

£LTf2* PJttfnS^fcltpI(O^W K-^S*t 

iztfy is y =x>\ ^zs^r^^^^^^T^^v^'^ 

h\ A K T i N, T i «if**«SixT. Wtfttt* 

&&o-cv*s. £*>k, rn^#ay-^i»3 3 (s 

L) fcitf^-^KSiRS 6 (BL) ItEh?^ 
^^iOffilt, CTxtfS i02^S i N^&ftSJinifi 
Stfil2 9KJ;oT3fc«£*uTV^o w<Dt*-*IBx£»3 
6 (B L) W?LttS i02^SiN, 

[00 6 11 B4C *HlS©««|^«5^*»ffi«« 

yf4©W7? h 4 9W:«fiJttfNA 

NDS^ ^ y -feyw^ o y^^iJtSANDS^*!) -fc 

^I««WL0x-WL15x (xtta, b^p^n 

^^yt/W/ny^4 9lCtt, aft^^^yt/^D 
1 o©^ * y t/^n y ^ ft I* ttf-^lE 
m&BLl, BL2£ttrt*-SfcftlC. l/ny^SRiR 
SSLx, Gi5Lx#Wt6iltV^. rtLfex-^Ss 
xSlftBLl, BL2te, f-^lSU8WL0x-WLl 

[0 0 6 21 -hfa^y im-r^n 5/^4 9 rtfl) -tit-eft 
©^*yt/uxuyyni, ^-^CagHBLl, BL 40 
2i7^ISM|WL0x-WL 1 5 z^XjKIC»jA« 

£4o-cv^£ 0 rii6^ j eyt/uyDy^4 9il7 f -# 

10 0 6 31-46, B4ttt, ^^9t;^Dy^4 9 
— * taSft^ «fc l/x- * SiKlfc^faj ic 2 ofo 
E«*ixfc«a«r*Lfc*^ 4Hfc-ea>fttf±<; TKu 



18 

&*rc£ft7tf 5 --*S«ilWL 0 x-WL 1 5 x6±^ 
oy^lJUHSSLx, GS L x (O — dglCte, T — *m 
0 x -WL 1 5 x &mW)1-Z>T — ffflWtii t*9 
Js* (DRVa, DRVb) 2 SiVC^S, 

U 1 0(0^ y t^y p y ^ (Of-^ISljfftW L 0 x 
-WL15xBI^B^^^ tib^^^a-Sr 
»i*fc»^ 7 f -^»JfflHSK7-Y^2Sr^*y-fe/wr 

[0 0 6 4] _hi£^ y ir/UT W 1 icttUT. 

WL0x-WLl5x6J:t;SL,.GSLx, SSLx 

0>«s«ctt, y-Kf^7^-yMfflt/w7^6«i:t; 

*>fW4A^fteft*ffcSivcv*5 0 S&fc:. y— K 
* * — r/fwa-fe/wr w *s «fc tf* >fyf4 <z>SJftJ 

»OWL, SWL, VRifcilH?*— ^«E2I»JBJLT 1, 
BLT2ii > ^-^lEIg/a^y ir/UT U>C l(Of-^ 
eMBLl, BL2 4B*«lK»aiiitV>« i 

[0 0 6 5] H4lc«Ufc«3ftM:. «»JLT*fflK:lft9 
igL^J5£L, trft-eftcDB L 1 , BL2, BLT1, B 
LT2, OWL, SWL*JlWR**BJ:TTttMtf- 

j - Kf^f ^ ^-^sifflt ^7 it; 

LT, E4 0[eJSgg5#Ttf\ ^<ESj»^rtJttlt^ 
i\ BI*BH««r^*<«ori:#-C#«. $<blc> g4 
«C6V>T> y ^ «t ? T?»fi8SHffi*W t 9 t 
mz-Z&ML&s VR, SWL, BLT1, BLT2, O 

SSrVR, SWL, BLT1, BLT2, OWLcDEJS 
W7^hr^5„ 

[0 0 6 6] Ii]K^a^^4rt:BSi-S^D^ 
^<&^-*iS^±Kli*J«$;fti\ VR, SWL, B 
LT1, BLT2, OW L tt^—fm&MtO^RlZtt 

R, SWL, BLT1, BLT2, OWL«$hyi: 
^ICit^r, VR, SWL, BLT1, BLT2, O 

w l (Dm&mmz m&M^<om*&&T w 

VR, SWL, BLT1, BLT2, OWL 

*£^S*#*:#^»*fc:M^ VR, SWL, BLT1, 
BLT2, OWL (DSE^n tC J; 5 7*— * iSJUft— (OS 

S 3^ » / -< X J: «9 t i& < « o - 1 1 5 -c # -5 o 
[0 0 6 7] *^iC x 20C07 5 — *f*J»i» K9-f/< (D 
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RVa, DRVb) 212, 2o0D!>r3-^ (RDE 
Ca, RDECb) 3<DZft?tl£mtit£tlX*S>0 x x 
-^IWIWL 0 a -WL 15a > * y ir 

x-^al^lgWL 0 b-WL 1 5 M£ 

[0 0 6 81 *1:, y-K^^^-^Mfflt/UTl/ 

yfZ. ^Tffl£Jx^ffi«4IS, «J- Kt*-* 
fMWB-fcA'T WSsi-W^-Y yf4©BB/a y*Sr* 

»K#«LTV^. ::t, T-^MjSWL14a 

WL 1 4 aK«ttSJtTV^S. Sfefcl, ^-^iliftjfcW 
L15alt OWLilEbfclB#Pl»*C»«tSixfcMOS 
FET Ql 5d^/^^^>f yf^LT^^r-^ 
X0UU)WL1 5 afcM&ft/CV^S. r*t&^$— 9* 
-^1R«DWL 14a, DWL lSatt, ^n-FtLQ 

12, QiatELfcy-K^^^Sffii^^y 

Q13tt, S«fS8(l2 6Srtt5MOS h7>^^ 

?^#Q1 4, Q15, Q16, Q17I1 ift»E 

[0 0 6 9] /^-f-^IRiUDWL 1 4 a tt, SW 
LfcEUfc*JWJH»c:ttjttaF*tfcMOSFET Q16A> 

5o 7*— *SS#U6DWL 1 5 a fi, SW 

L iELfc*J»»lC»fi$tLfcMO S F E T Q17^ 

5o y — K^-f^*— zf&mm* ^v-t^t 

LTQ12, Q 1 3<D2o*mt LT^Lfcj&S, 
^rtO^iS^-feyKoy — K9*-f — ^fMBKtt^*,< 
irt»2o*>Krf<t < , 7 s — *3B#Jj»WL 1 4 a 
Efll&nWlCQ 1 4, Q12, Q 1 6 1^7 V 

^^4 S<Df— *mfflfo<D&*&£ *) 

o+-C\ £=ilv — ^iSS s Lfciffv^* y -tr/wco^g^ so 
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y — K^-r**— 7#J: <««6>-c, *av-^ 
16 s L iciff^y y -t;\s<njj\ctt Lxyz — 7^-^il^ 
»DWLSr»/SLfc#tf, i 9 y - K^-f * 

< gi* y - Kf-f * **—f&?E u < 4ft*D-c# 

5 0 Q 1 4 — Q 1 7I2KHJE h7^>*7^tM 

«x.tf 2 u mt(±OM h7>^^ J: 9 fcfi^ 

CftV^±5»Cl-*-Sfc*, Q 1 4-Q 1 7 coy— hftftR 
f tl 5 nmaii^yt^xi/^y htf>y— 

WT * h^J: 5 !C2o(7>y — K^-r — :/Wffi/H* 
^■y-feA«rK*t5#^(Ctt, WLOad^WLlSaS 
T-<Dfi«c*g}C*5V^T, Q14, Q15, Q16, Q17 

7>^^Q 14-Q17 %Mf3L-fz><n\^o ~t&-e 

h7>"^^Q14-Ql 7«0t>TX^§<Tt 
[0 0 7 0] ±I5^^e y -fe^Q 1 2<nmffiitiii^'teQ 1 3 

y t;PQ 1 3 fflSfcta** h7^X^QH Sr^h 
UTS Li:l5LT*>5*iiy-^i»(cSJB!*nTV>^ 0 

51W»GSLa6c^jg!$iL % 51iR ^ * Q 1 0<O 

MMStt^ny^lRjllS S L a l^SciBc £ JXTV N 5 0 
±Eh7^^Q10-Q13ll ^5fe^5J:t/S^^ 
«flE«ry*y-fc/io'n 4 9lC^K^^^y-feAi: 

y — y^a**— zfwmm^^r u^asxx^^-f 

£ in 5 ^ V -fe A't- S $ ^ ^ V s — * fstg/B 
^^yt/^n y^49 km— cOpS^y n >"gi^c2 3 

^Q10, Q12, Q13, Ql lliy-Kr-f^^- 

9, f^KilBLT2, ^^-7^-^il^DWL 
la, DWL 1 4 aH**fc«ttB*|Cj:oT, t¥*^ 

100 7 1] *fc, h7^^^Ql 4, Q15lt « 
^"T<5<J:5^, y ^ey Tz/vzf* 4 9 ^feBK*tiltSr 

Q12*5itfQl 3 icy — Yt***—?* Y U^SrW 
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tttZ. — ft. h7V-^*Q 1 6*JitfQl 7tt N J* 

[0 0 7 2] fc:fe\ E5T?Wt, UiW«rllSWk-r'6fc«) 
pi-=t y-fcywyn ^ ^ 4 gaiofc'tt/fLfciJS, ^? 

[0073] ]) — **—zrwmm<rm^* 

T^k f-9 9 5 (DMrftftKm&m&.&El 6 
-To r^HlKT?*Lfcfi£i»t , ffl>^fti1S«4 6fi, 
1 o©f- * tejgi»fc*t-f 5NAN DSf > ^!)(Ot^ 
T>2^lslK?r*UT*J*). 0!lx.tf«fBi¥7-l 8 2 8 8 

[0074] zi<D^<Dm^mu^^m. ™ 

W&m h7^?Q 5<DA7J«8^, ^vl"*?* 

^«JESr#^5«JEy- KV2 tffiiBg$*t-CV^„ r<0 
V 212. y — Kx-f**— r/SJESr^-^lEi&jSlB LT 
2fc#itei-ifc«)<DSJEy— KT, OVgt-hVll' « 

Ql 4~Q 1 Hif&nmiifWja&tvtt^lZtt)* <fc 9 W 

[00 7 5] H6T#^.e>n5±5lC, *^roy — K 

5li. ^3fe<D-fe>'^rv7'lElK4 6tCift* 
1 oS:#Jn-rsfc*t7-C^fi£T-#. SSHt* 
<«lx.-5C t*s-e#.5. ia4fc*Ufc*ptC7 f — 
^KiSllB.LTl, BLT24!« !)t^7 W«8l: 

8S 5 SriEfi-r-5 ^ fc a* # 5. 

[0076] r^ae*. lairo*?^ T-fmmstt 

(SHdfcfU -fe^^r>'7*IlIK4 6 iPl£g£-ClH]&5 £ 
f^fiS-fir iis-Ct, ^— flops' 40 

Dl/Oli, y-Kx-f;**- 
^*tfttb-r<5-fe/l'Q 1 2, Q 1 3<DV^tLii»<OL#V^ 

S/nyJiLt, "H" i"<;K Mt«Vc ct/j: 
9. VR«t*) t L,*vHtt9tffiV.»*tert, -L" t"< 
/K ^J^.«0 V t^SUi^J-CfcSo rif, Vccli 
0. 5 V£i-hl 0 V£iTWSjEt1--5. 
[0 0 7 7] Zbiz, JiE®J»o^3'^Ih18&6 
WlsJSS^Sr^i-,, r<OS(cJ3V>T, POWERONIi, so 
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S8I&A&0. 0 1~100mS©ra "L" U^ift 
9, "H" u-i/t-t/iSfHi-ATji:. y - K^-f 

^^-^^-n 2/^(Olf»ii^a5»7L.fcKHC "L" bti 

EEPROM-CgElceJBL-C^Sff^-CfcS. % 
tf— n-^v KfcioT "L* SrtU73-#--5lHlB 

tf-asRa-^ K%A7J-rixtfav\ ^blc, RD 
ENB lli. *ii**Jj:WB*«SPC»»ffU*^*:*lc 

"H" u^wt^co. J.ogE*mL^Firo^. "H" < 

[0 0 7 8] h7>i?^^Q8asjE»f«ffi<^^SiJfflln 

i? y ^iHias6<oife3nasria9tv^i-. ea9o±ptc m 
maVv?\Bii&6<z>TR i Gm/jii, mas#A£*-r 

"L" w^i/iD, -erom. RDENB1JS "H" T 
E.oDI/OiS -H" t/^ot^t-lS*) "L" frh 

"H" tca^-rs. "h" tc»»Lfc«tt. r rottnas 

«iSJgWf*fcttPOWERONIC "L" i/i5fi-f§-*S# 

^e>ir5*f««p$ix5. -r*t>ib. z<ommn. mm 

4*)NG^'ny^Sr«aUfc»'8-|c: "L" "H" — 
[0 0 7 9] !2 7tC*t-lE]KC:fctt5 h^v^^tt:, 

^r-ry^ (static) CMOS0«S-CH7<OlHl!SSr^ 
fcO, lMSrfflxLiieft^— ^If s/ ha4r*-t-5^^y 

[0 0 8 0] oV>t, l28tJ:yn»/^r Kv^77fO 
SJ»«!l**-t-. rOEffiH:. WilfTR I Gfit-§-fl>3i*> 
±jjsr) ^ n y^iaotf- ^*r«l$i-5D®7y y7 
7n5.7Stlt7yfFFl~FF ( k + 1 ) 

•>^»«r2*i£i:Lfc3taa:-C?^i3Lfc11-C?*j9, 

^Sfcttys-f-FFCT*- ^A7J«:. 7F>^<y7r 
4 7i>5)MJh, FFl^bFFkSTOl^yh-C. 

CMOSlE]aSt?^fieLfc4&^ 1 005 
Dl7y y77n y T'lsIgSlC^S* h7^^^^»W:l 
0 0 fi£JLT-e*> 9 > k tT-y h^ifLttE8CiK-e 
ie:>5i:^5 h7>i?^^«c«:kx l 0 omsiT-Ck 

[0 0 8 1] ^^oy^^B-fa-ZS^BSS/oy 
^ 4 J; O^-^^S^^U-o-otei^n ^^(Dffifi*^ 
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k£ 1 OX'lt. BS^EWtJlv^^JrfciJ:!) h7 

[0 0 8 2] <*<blC v FF (k + 1) <DA*l±VccK 
IflfcTQ 1 2 £*:«:Q 1 3 (Dy"-f&m&± 

ctt^* ? ? z&m^tim&ic. "l" "h* 

(^i^ICQ 1 2£fcttQ 1 3 Ox— CfcfcV^ 
?:7x^<tfcoT^5 0 -(OFF (k + 1). IS, TR I 

SSlcJg&STt 5o 12 1 01*. 3ooy — Y 2 ?***—-? 
7*iy?i:#m-r 5@B#I-efc$„ roiei&teg^ft 
E7^J:t/a8*3o^iJ{cSjB8b^t<D-Cfct), 
maSSA«, 4T^)TR I G 1, TR I G 2, TRIG 
3*5 «L" ^fcoTV^o &V)\CQ1 2^fcttQl 3 0 
x— C*::/ n v {7 U)t 7 9 ^tt3^7 T R 

IG1S:, IWtSNANDl' OA^lc*D;tT:fc 9 , 
TRIG2S:cf ?>^B81"5NAND 1 0 OA;b(cSc£c 20 
LTV*« 0 i*LKJ:9 % N AND 1 ' , N AND 2' , 
N AND 3' ft»6ft«IM|i33?y*|HKtt» -#g^Q 
1 2£fcl*Ql 3<0f-^«t»54Cfcyn^^!:«tt| 
U 77^fflATRIG2^ "L w ri>?> "H* — t&it 
"T5 0 $blv. N AND 1 0 , N AND 2 * , NAND 
3* ^&*5fW»o^5r^EIKtt: % HSBfciQ l 2£rt: 
«Q1 3 <Df-^K8d54Ct^D 7 ^ Jfttti t, -7*7 
^ffi^7TRIG3d5 "L* frh "H" ^tmt~fZ> 0 C 
ix5)TRIGl, TRIG2, T R I G 3 iZ)4%±^ 9 

A'^iciot, «x*ft»c#jt:Lfcy— 30 

n ^ * or K tfEIK 7 lc £ o Tfitf* * *t« <k 5 
[0 0 8 4] JLI5H7, EI 8*5^1/0 1 OfC^U^lEJK 

^T-y-Kx^**-^ttj£L7t&-c% z<n7u* y 
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•>ar«WW«r«ff (l/h) ^MSi-S^^iir^ r t 
[0 0 8 5] *$gi^O[e]2g. ^x-^il&i&W 

L^D^^iiisssL, gsl. *j±t5iaasyn^ 

* 4 iSB^oy^ 5 IZM*+Z*<J ^ >^^ — b&m 

i i id^fo la i i -m N ^y-fc/i'T wf i <dt—? 

So 

[0 0 8 6] *3£91<£>4#;I:rt\ ^ ^ y t;V7 u>f 1 Ox 
— ^SrK^fflf 1Nf*/M*r?, y— Kx 4:1? 

t^^^a 9 > t£*oy-Kx>r;**— ^i?«isiKds 

[00 8 7] 12 1 1 tC*5^"C, 8£3g[el3gO "H w 

lnttat8WVcciEU "L" KtB^-rsMSrO 

nm«S«JEVc c WltVc c/2«_b. *5j:t5Vc 
c V^fJE-efctllfCMO SlHJK^ft 

XL*^M^7- 1 8 2 8 8 6^«-C^c0^jfe*/BV> 
[0 0 8 8] ^^yt;Uh7>^^Q12i3J: 

U<^5 0 SS^ttiL (read) »m^*3V^tt, 
2^5«|&Stt5 h^>^^^_Q2fiKD^**T«h><C 
V\ ^yt, REENB 1 «H 1 1 COWL 0 a -WL 1 5 

[0 0 8 9] *-f, m-S-* 8&£T*m^4> 3 Sr " H" 

^ I n v 1 (^A^Sr M L" t /-Kn 1 Sr 

M H W t-L. ^Jffll^OWLtft-^^ 7^ M L" JCU 
*t\ ^^E-y -feyw h 9 y^7^Q 1 2*5±-t/Q l 3 (DSfffl 

— KVROttili^ h7>"^^Ql 2^Q1 3<7DT^^ 
U*v^«*y- K^^f^^-><iri:oTJ:#L. y-K 

hea^ vthwtvthcioBirttisar- 
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*>*K (Vthw + Vthe) /2frh. V t h e + 

(-t>*T>?mm -vthe + o. i [v] <Dm\z 

&m-t"Z><D*K £;£fty-K^;**-y{£fticttM£ 
ov>T. 1& "H" lCLfc&, 6 £ 

VI K^v^Qliaitf 
Q6SriiCTr f -^^)lftBLT2*^m^5o VI 
1' ttHr^T^iftS Q 5 cobtvMI 

a*^®E-efc9, Vc c«Tift*«Et\ h7>'^ 

Vt 2 Vt<DW3dSa* UV\ !^(>6<DV1 

i bi 1 1 <£>TEo*>r ^ >^?-*- h<D£ 5 
ft-^tiRii:«fl:viiiu hoc*-* s>^-cv 

[0090] VI l|j:h7>^^Q6^DLfV^ 

tt«rV t hfcLT (Vth+Vll' ) &ft«|2:Be 
-Tttli, r^62»BLT2iiVl 1' left**: 

— 03ESdSih*5o t-^CS»BLT2^V11' K 
S?-t-* (BLT2precharge) JfflHlC^fcSo VlliV 

1 1 &l±v c c ^T^tuE^-rHtfsv^, vcc ±-r 

[0 0 9 1] ov^ 7*— *IM»fcK7>r'< (DRV 
a) 2 l£8&K£*l,rt::/ci y ^tf^— *»$UftWL 14a 
#Si££tT,*:*:-rS£> WLHa^Vre f tC^££ 

t^Dy^n^-f (R D ECa) 3a*Stt{fc£ 
ix, S S L a > WL 14a, WL 14a fclfc^fc^- * 
IWgWLOa-WL 15 a. #£TP7* y *m&JRG 
S L a fc-tftWU 0Jx.tf V read. Vref\ Vr 
e a d, V.r e a d ft 5«JE^BP*DSn5, 
[0 0 9 2] ft*5> *M^n«^(^SS L, WL0 
-WL15, *5itfGSLttK*UJLJHIB*7B— ^-f 
>^ (floating) *fcfi0 VKj^^ix, ^-^OglSS 
*Wt«ai#ti:ftv^5fct5. Vrefll 

^ilSU&WLO a-WL 1 3 aiScfcUWL 1 5 ate, V 
r e a dSS£[e]&4 1 c a>£>tH;*j£jft,3, ^^y-fe/up 

—*m&mzmfii£tLizw<D7u v?m$a&$s Lai: 
9, h7y^^si, mo-mi s^y-^sttfK 

W^fg#c, ^Ch7yy^^Ql 1, Q12, Ql 

3£>y— ^fc-iiFKw >««*:vi i' tc^m-r^o 
[00931 o^-c% ^ay-^«s Lic**sjxfcw 
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^^a^^ilSUaGSLairVl lJ&Lk, «x.tfV'c c 
MreadCtS, » — Yt4*9—7 

fc&m<D**rV ir/UQ l 2*$J:U<Q 1 3 cD-T^T^Lt 
v>ffl^VRWTft?>tf^a^Sii:ft«9, f-^62iB 
LT2^Sttll{£T-rio r /^yt/UQl 
2*5*1/0 1 3 ^y - CTWjrvvsr 

[00 94] y- vr^ ^uffl^^y-fe 

/UQl 2^ttQl 3(Ot§^>lOTRJ: 9ii5^ft<btf 

^-*^»B LT2<affittffiTtt*V\> J*. 
^^tyt/VQl 2*rt:tt:Q 1 3<DV>-r*tri>T-y — K^-f 

om#te{£Tbftv\ cr^-eii. ^^eyt/vQi2i 
fcteQ 1 3 y - Kt* 4 * * C tiM^lCy"-* 

mm&BLT2<Dfomi:1l0 (B LT 2 discharge) JB 

[0 0 9 5] ftJw, 1, 3*5 8 

20 «L W tlfcS, fit*6tttVl 2ft*SJESr^ 

K^-^^MBLT2oa#<^^4rfT9 0 VI 2 
li, VI ldTomJE-C. h^y^^Qs^ttv^ 

*\ 7*— *tei&»BLT 2 0MCBH:, h7>v?** 
Q5^-MS/-K^ICSi:?) 1 0f&&Lk*:t 
^<Dt\ BLT 2 <Dttfe«{£ffiTtt> h7^^Q5 

oy-hmffiv-K-eis. (cb/cs) «kh«<B£Jx 

S 0 rtucj: 9, y- K^**-^£££^r 

Q5^iltt«6^ft^ 0 -if. y-K^>f 

L % h 7 y ^ Q 5 © L t V^Tlc^^y- hmfiE 
^fiTl, h^v^^^Q5d5ig8ff^tft5o 
[0 0 9 6] r<D&, 4tU "H" ^Vu^Sr^. 

h7^^^^Q5^ii/^»il««g 
«r/-Kn licSi^-r^o Cixlcit). y — KtW** 

kic£y % y- Kn liW^-^ I n v 2lc^otS 

Di/o^?><ou^«tot, y— Kf*-f^*— ^ 

y^7\Z^a y ^T K SrlStS-f fell MIS ^5E^< 

•fzmwhZo ::i"CH y — K^>f ^^-^«ric 

tit* X? frl* (erase Vth sense) JHM^Sfc 

so [0 0 9 71 r<^m, ff#<* 6 <h UTV 1 2 0«{5$rffl 
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ADUfc**, igfk* 7& U H" (Vcc) tCLTf&JSPiSI 
SWLSr a L" lCU V2*f-^CSi»B LT2Kf$ 

-o. 7 v£*±£>®ffi-efc<5o ^^yt/uh^y 

V2SrVl l J:!9 tiSTS-fr^rirJcJ: 
y^*Qi2, Qi3©**, ^^ey-t/ur 1 f 
co^^e y -fe/u h =7 \si/* Z X 9 t> l) — K^-f — ^ 
h^;*«:*:#<-t?#a. 025 (a) "C^LfcJ: 5 io 

V2SrVi i£«9 tffiT£-£*:i£^J:!9. h7^^ 

1 *p<D**r}) -fer/u h ^ ^^^^y — Kf>f^^- ;/ 
«r£Ca£9fci?.<. h7^^Q12i^Q13 

IC, V2ltOVtt^- T-^eS»BLT 

2 1 0 VT*>a*iiy— *il6s LomiciKttmtttfaEft 

OWL 4: (Vread+Ql 4<^L#V^ffi) HiOlt 
l-tt, F7^^^Q 1 2*5itFQ 1 3<ny— hm® 
Jc, ^yww Kottfc-tZT— ?m&MWL 1 

4 a:fc«fct5WL 15a £ O* t> > -t*L<e*LV 
r e f *5«J:tfVr e a d SrPpiD-f <b®JE«Pt;i 
•tot, Bft?n?*0«:Stt^— *S*UftWLl 5 a 
tC&«g£;ft,*:Q 1 hSffiKteV r e a dtm^Q 

y— x&£WV"Ommicv 2^f)0 v<r>m<o 

"T—fm&MDWL 1 5 a JcS^^ttTt^^ey ^yuoi U 30 
>^hMl 5£>^— h«®tcW:V r e a d 3&SRl*D$*t. 
y-*i3<fcTJ< K W B L 2prechargeJ«ra 

k » v 1 1 ' *»6o vowo«E*8iaD**ta. io 

T\ V2SrVl 1' ±5fc«VMtffi, 0iJx.tf 0 V 
rirJCtoT. Q13©*#M15J;n**4y-K 

100 98] BI25 (a) , (b) lC^Lfc«fc 

5 k:. y-K7-{^^-^M/^, K 

- K^-r hw^asepjnsnfcy — Kt^** 

^^^SWffl^^y lr/HS, ^ y t/wr W l J: 9 

y-K^^^^-^tbL^v^^B-rso 
fCcto. ^^yt/wr u>< lc^fEig^— *asy-K^ 

^tc^oT^s^^atfi»c, y— Kt^**-:/ 
SflfflW^^j:^^ 5/^4rt<^y — Kt^** 
— ^affl^^ey t^ioty — Kt^ so 
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fflt5:t^5 0 irtm y- K^-r 

* b UX£Q 1 3 iC^S (Bl l(7)y-Kf^^- 
h W^Rl^JD : read disturb stress apply) JfflPilJlC 

[0 0 9 91 4*5, y-Kf^f^^-^tf^Ifft 
«\ ^ h^^Wlt sl£*fUT4$M¥l 1-330 
2 7 7^«^)J:5lclog (ts) \zm2&ft-fzti 

-C. y- Kt* ^ #-^«U L# v^fc/hS < RgLT 
*3<^£twJ:i9, y^eyiryu^n 5.^4 9(^-r — 
<DV—b~T<<X? — '7xbl'*EP)m (read disturb str 
ess apply) ©5/-jry7T*f Sh« ^ t 4 < R^tli 

[0 10 0] ^<D« X ft** 6, 7. $fJ»||OW 

irltd:, Ell l^^^y-fe/u^n -/^tc^fi-aSt^tii 
L1r-f^^<DS$ x HI 1 COB L 2precharg 

e, B L 2 discharge, data Vth senseMmM&fUlZtj: a 
^<i5<45r £t5^ ^^-y-fe/U^u 4 9lC<&£;ft, 

a^-^ ^ y -fe/wi: y - ^ ^ «-fe^r 
u^f*3±tf^>f y^4tc^*na y — k^^^^— ^ 

cfc 9 iEtit/;: y - K^-< x*-^&m&ff 5 cojcM* u 

V\ 0^B LT 2prechargeli % BL2precharge 

0HJttira^*nK»lwBB*6$*t«J:5fcL, y-K 
7*4*?*-Zf* hUJxEpAO (read disturb stress appl 
y) li. data Vth sense<DfeT t ^^^tlKKf^^T 

^ixaJ:5i-"ra e I^«t5ict5rtic«t^ 

y — Y=r << V u^^)*DSr^ y t;wyo y ^ 

4 9(Dgg^ttJU (read) ttfl^-f ^/UJ^P^tCl^ 5 ^ i: ^ 

T-t, »*fflL»f^f±tt*i:BIt— HirA<, Soffit 

^ra a*?* — ^ y 7 ^ a. ^trfc^v^aejfe^j «t 9 *s*-£ 
cr^^-e^ao mz,\'£v — b' j r'<x*-zfxb 

U^^PiD (read disturb stress apply) f2 x data Vth 
serxse(Dl&T kmtirk1-Z>Zt\C£9 ^ 

[o i o i ] wJlS^^taLgfef^^c^u^T. y^-x-^ 

IMDWL 14a KfiSffcSiXfcy — Kf>f ^^-^ 
tilffl^^ey ir/WQ 1 2 ^ov^T^Lfe35^ y ~ Kx^f ^ 
^^-r^^ hU^^P>!JD (read disturb stress apply) $j 

fB^tt. *NC-ra> ^ey -fe/uaiu^^ hMi 4 ti^cy 

-b«JE*ffJD**ta. BWC, y^-^-^ig 

WDWL 1 5 a Kg3R£jh,fcy — K^-f **-7&tti 

ffi^^eyt/uQ i 3 icov^r^ufcdJ. y-Kf-f^^ 
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— Y U^HljJO (read disturb stress apply) 88 R3 

10 10 2] **8)!«)*»(MB«*««C*5»tS>*y-fe 

tlltT-fmWmvfrV r e f *S3lP**t, m<D**» 
-t;V=^\s* ^ Y(Oy t — *mmi&\ZttV r e a dtfSMinS 

tot, l^py^fcfc!)2o^>^yt/Vxu^ 

yhl:|j;V read** V — Y*f 4 * * — 7* b U 
X&%lM£tlZ><Z>-r?^ V^T*U&^ir/l'T\EL< V r e a 

[01031**5, z<dv — Yjt-i**— ?&mm**r 

K«r-<^^--^tiiffl7<^y^/^ffl»* j tit, 20 

yir/Ur/n 3/^4 9tf»(D^^y-fe/WaiU>^ hOgg££tf> 

W*5j:^^^^4rtt^y-Kx>f^^--y«fetHffl^ 
^ y -fc^-effMBrr* r £ a*t£ £o 
[0 10 41 *Jttl6©»tt-Ctt % ta5{d^-rJ:5 

Ic, @Ky n y ^ 4 h 7 ^ v^x ^ft^ftat 30 

[0 10 51 x-^B^tt, x-**ii£*|BL 

2, BLT 2:feJ:tf*«y^*#.S L^7n-r^ 

ffi}$2 3K. 1 nSd^l/i S^^O^ra. ffijit 

tf 1 0V»±3 0 VaTOffl*tffV p p e&J§-z_bth 
5o £*>KSWi»OWLl£tt:, Vppei:Q14$ttt 
Ql 5©U#V^«^ftJO*fc««J:^«flEdSiO*.fe*t 

aLtfpSv-y *>m&2 3ICVppe 5r^^5f9{-*>?> 
^Cft^n— (floating) \C&tlZt)\ OVI: 

VtC^^tt^o rrt\ lOOmSaj^Wiil 
ST-^^ttf^SrJ^T-r^^*^. Vppetltll, h 
V* A'teWRfc: 10-4 a/ c m 2 ^LJiO h ^^/UtSSff 

sr«-ro^+5>*mjE^^^$^^ o mmatrnt [n 

m] (D^y 3V»<kffiSr h>*/U*fe&Jg|2 5fc:«V*fc4* 
^Tti:, Vppelit [V] ^?,6t [V] OffiffliCi" 
*^#*Jftta**#Sfca&lcH3^V\, Vpp so 
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e ©^^fli ITIi, lpS^?)10 0mS^t/j: 

Ql 2Jo«tt;Ql 3<E>^— * t>^y t;U^Dy^4 9 
^p^^I«y-hGSL*>j:i;SSL|j:7n-f 

v^*>, ^^y*fe/Kos^r*a®2 etcm^-aA^n^ 

-fe/^Q 1 2*5J:t/Q 1 3<DftMte. **V±;i>'7 
ny^49t!^D<, y-K^^^^-^^PiD^H-S 
1ft(DM3zW:mtZ'7!)±? hSix^o .tot, ^Kfn<^) 

[0 10 6] :r-*S§ ii^tt, "0" T-^Srff 
^SrtTP^-^K^iSI^OV. w l w ^-^S*ii^ 

Mcos^y-hsGi lidttvc c *aiy— ^fflicoa 

R^-hSG12ttOV^X.f)tl-5o ^fciC. pMis 
y 3 >"ffi%2 3 <DMHL& OViil, SWU^^-^SW 

iH^#t3i^mjEVp gm. ^^-^S^HJiVp 
a s sK#JE$ix5o n^-^n-^aioit/x-^Sa^ 

^ 0 CwT, 1 0 OmS&T^W*afi"Ctf ^ 
»Mi&Tt5fcft^ Vpgmittli, hV*/H6 

l o - 4 a/ c m 2 j^±<o h «r«M-o> 
t-+^*mjE^S**ix^ 0 Wx.«KJ?t [nm] 
y a^lMUIt h^ttUl2 5fc«^fc»*-Ctt, 
Vpgmlit [V] H6t [V] <^)«iffilC-r^^^||. 

LTtt, 1 m Sd^ 1 0 OmS<?5fB3i:*^«fc pjc 

■*-*©*jiffitta«tr»5fc»fca*uv>. tit, 

X, L#^ffl[(DffliSjE(0«J8JC*^ 0 — M l B 

±#Lt, «?SXH:£C*v\ 
[0 10 7] ±f£x-^e^BLT 2 iCO^Tte, x 

^. "0 W x-^^S^^tpi Pld-f ^ 0 
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[0108] »&*fcJ:VW*fc-pv*-Cfc, 

[0 10 9] Rtc, *f»]«>?*— *tr!l 7^yS/*t -5 
^W^)«SrHl 2*5J:t/Hl 3S:fflv^rift8Bi-5. 
-Ctt— WfcLT, *«j*-e9 — K^-f 
-fc/K/n</^4 9 0r- ^ ^SK^-T^^iHi: Lt, S 
E li»6SE8tTOS/- ^v^^^fo SEl(i x ¥ 10 

y^T K^7 y^7\zr Ku*£ V — Ft* 
ov^Ttt* j^yirA-r/cr 4 9*£>;*^-y 

v vf tit>*xwmx t 5<d -cams* v 

[0 110] 7n y^T Ku^^5/^7iCfatg$ 

V. y— Kx>f^^— ^«fflSrS E 2<D*s—>r>'*xft 
bo ov>-c, y — VTjx*—7&&m£tiitWr&\z. 
te. ^n^^TKu^T^^y^fEIS^tt^y-Kx^ 
^^-ytta^n^^T Kl^^Sr^aa-TSE 3<Dv— 

rt£>£^— U fflitfDRAM^SRAMIf 

3£SI-te#rr5 S E 4 (Dis—fris^ i:ff 9 0 y 

B$HB t s ld#LT4#§fl¥l 1-3 3 02 7 7^«^<fc 
5 1 o g ( t s ) ^ h w^BMraatc 

t\ ±ox* y- K^>r ^*fflL*iMK£/hs< 
mm £ n s r t * < s^fcb-r c t & -c s> s . 

[0 1 111 w^K, h4r-T-<T 40 

^<y ^r>f#5i^Srff p^y^SE 5 Srif ALTt 
fii\> w^^y^ii, JilWII**!* ost- 

eite J: ot\ y — Kt*-y — huxtptmoi, 

E5i>— ^^^SrAlx5r t^ctoT, y- Kf^^^ 
Ka^ci^y-Kx-r^^-^utw^fflsE-fk 
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T. y— K^-r^^-^tbffl^^yir/wjc J:oxy- 
[0 112] /^ib\ Sii^<tWB^Sri^^ig-f r <bic 

^■^wgt^^ x^m^^—^is^xn^ktz^ 

3fcfflV*T*IC»L<R8B-J-5 0 

[0113] *:<E>g^ gET'n y ? <r>^f— 2 ^xjl v ? 
E 7<£>v— ^">^Srff 5c *^)SE4-SE7(0^IC 

^Mi£ti\ Eii4 (a) (Dj:^ ic-f^x y — 
xmsr y ^ u y v- » ii t ^ r t j^-r s 0 

[0114JI214 (a) liNANDS7Ki:*3lt5 
filO^kSr^ ITiJ 9 % ^i»^lHl^^n y ^ 4 (75 y — K 

^fki"S^Sr^L"rv>So w<£> S E 7 (Dis—frls^O) 

S E 2 0V>— ^*V^*St5^5o w(Ogg, !)7U r >a 
Lfcyoy^^7K^lt lMl^y h^^Dy^iSfc 

S7«^ey -ct>H^ 2 o yf y bxfefexz z<dx^ mini 

DRAMAS R AM <hV^S%te**ry 

«ISaitc**lcHft»LT*5< r td«-e# % JifS^^ey^ 
&m<DZfr2y?7 h'UX7y^7&&TZm&lZlzl ^ 

K^7yf 7oy- Yt * 

[0 115]-^ SE2JCT, y— K^^^^— 

KA^IUot, fltPOWERON^tt "L" ^/U 
^SrEPiQU zfv-yf.T K^7 ^ ^ 7 io J: t^InlgS 6 

f^SE8«rtToT^Ti-5o r<E>t£, S^tS^-fcbL. S 

w<^i:5(-> y-K7^^-^ffl.toy7i/r> 
^tfr5:i-C, (y-Kf^^-^I^t^ h 
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i^y y -feyuSrHmi"5 w i: #-e* 5 C 
[0 116] /jtfS, 01 2lC*Jtt5SE 1 (D\y—y>7s 

^***«S*t**-C»i»fflbpriBBI*«rk r £ 
i"5ir, ^"ClSi* (bc/kr) fil^n :/ * #B 1 

ot, X*ttfclM:* (bc/kr) <®^±C0^d^^t io 

0 y- K^^^^-^^r^ffi-C^^^-C, ®\2<0 

I o 1 l 7 J tfci^ s E 5 o^^-y^co^t, 0 1 
3*r«vvciWI1-*. 4i\ K^oy^o^-^fetgffl 
^^ty t/ur w i icg)Bg*tb^'fe>'^r>^4 6<z>d 20 

I/OS: M L" i 3£ W H" tt5SE9^) 

SSE1 0Sr^tri-5o ovve % 4«*B*£irfc:Rfl8<0 
1^7 h^otl^^if 5 E 1 1 T-WSU SE1 
2T#^«JE*5j:t5^l-^(g*S:^L^, SE 1 3 

E 1 0-SE 1 3*-C<D*>— ^rv^fi. «;fcli#BII¥ 7 30 
- 1 8 2 8 8 6^«K^*P<Z>-<y 77>f Sii*^— * 
>*~X;iTZ-tf£\,^<D7?^m-tZ>o SElltt^lT 
y h*»*ii**Ti:Wft*nfc»*JcW:. SE14C 

t*Z)t*UJt\* % S^^TO^lciiSE 5 5r»T"T 
So — *\ SE14lCTtt^»TT/iV\ o4 9« 
9-<— S?as*5»-frK:tt, SE1 S^it 

[0118] *H16<?5«JBO«F*^#fi i: LT, !) — K 
— :/&UJri^ data Vth senseC0tSiCtT^H5 0 

ioT. y - Kf >f ^ ^ - t l t 
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SSft y 4 X t i^5^Ebf^ $ -&1tm&iztt& L T /J> $ < -r s 
:i^T-^ ctoy^yir/wr u>T l<^^»if^4rKCr 

[0119] im'-<o&m<Dmmi m 1 5 tc^&^jg 

[0120] @15(j:, 05 y - Kf^ * * 

— ^*Hiffl> J ey-fe/^^B<0E»^^*UTV^5 o H151C 
^i-Efttt, H5^«LfcIslB^Jt«LT2o«)fl|3SJi 

loft, y- K^**— :/&ffl/By^y ir;u:/n ^ 
^^iav-^HS L£cDPp8<02!iR h7^^^Q 1 IO 

^^Ql 8<£>t p— *o*aEH-7-tt % y^-y-feyuru 
i^d 7 ^mgs L a l;:gigg$ft-cv^o £ b 

S LGK&j^£*l, x roSJtflljtftGSLGttx— ^<E2|j» 
BLT2 tra*fpl{c:#t5T»»i--5^o yfiommEE. h 

y ^ 4 (D~t-<x(D v — y^^^z —zf&mm * ^ 

[0 12 1] t5lo(0#SJi. y — K^-r **-7W 
ffimt^rV -tr/WQ 13, Q13' , Q13' £*ttftfi7& 
^^H. ^^-T-^Ijy|DWL 15a fC^iltcy— 

h««*ft«**t"CV^^i-r*>a. rix^Q 13, Q 

13' , qi 3* ^ y— ^ • k ^oO-nmAmmcm 

tfc£tiX s Ql 2<7)y-^ • KW^««^)— Q 
l l^y-^ • K W ylSo-WiaftSfttv^, 

w^-C x Q13, Q13' , Q13' ©fi*©fBli % 
(y^eyt^o 4 9(^)M0-M1 5cDffl»^?u) 

- (Ql 2(K>mm % -r^^>*>l 5P<h/^5J:5t-i-5 

4LV\ 4fc, Q13, Q13' , Q13' 1 

2(^ mo ~mi 5 trai^fliag^y^ey t/l/^iit 
t/^M^^yt/^rw 1 1 y — K^-{^^— 

■c. «9*tfy^-y t^xu^ v hMo&R^aii-4§^S: 
*x.5i:, y^-y •feyu^uy > hMi—Mi 5tcj^y — 
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^■r^/ws^y-^mjE^i^-r^o J:ot, y-K 

X^r 7* Y ^t*5V read <D—fetf— 

JESrAPxifcttflgTIL y— ^«JE*>feaiJofcy- bmth 
ajE^M14C0^SMl 5infi<ft^ M14<Of 

t*^)66i(iMi S<n^-Y*ju&tt£v t>m<%Q. N 
ANDS^ * V m ^/^<0\S9 l ltk^i9M'f m i> Ml 5 

«tl9M0cDy-^iSg^mjE^_b#i-^ o rixKiJ: io 

[0 12 2] iot, El SM^bfcJ; 5fc«i§Sri:<5 
r^tCctt), Wk<o^/\^X)) — ^4Cl 

SSrQl 3, Q13' , Q13McJ:oT % y-K7*-f 
^ ^ ^B«fflt/U7 W J3 1 jxf 4 rto y - K 

* * — :/«rtfcffii-£ r £ j&s-e# 5 0 20 

[0 12 3] Ell ^tfcSfcWL£:/n^$ij 
(Stf&SSL, GS L, *jJ:t«gK:/c! ^ 4 ilnlSS^n 

1 1 icHi-s^ 3 

[0 12 4] Q 1 2t$£X*Q 13, Q13' , Q 

1 3* ttM0-Ml 5com^UtV>ffi^fl3CL^^fii:^ 

v\> S^fflL (read) S&f£K:i3^-Ctt:. fH§-*2 

^•C^BS*r5o REENBlliBl lWLOa 30 

-WL 15a *T?JCttEPpSnSttT^S«8W "H" left 

M 1 4 SrSg^W^®^SrMi: Ltflf5 0 
[0 12 5] £?\ ©J»ISOWL£: (V r e a d+Ql 
4<^t#V^) £l-t<D«{£l-LT, Q14*5J:t5Q15 
Sr^ii^ffi^ l> Ql 2 *3£X*Q 13, Q 1 3 ' , Q 1 
3' <£>y— hfgffilc, **?Vl!:/UTi>"C<Vttft:-fZv T — 
*m&MWL 1 4 afcttWL 15a t m C«ffi#BMHI 

J: 5*--t-5o w<D3£ N »J«jfcsWL«r tt L w 
U y^KVRtQ12, Q13, Q13 ; , Q13 f 40 

* J "L" -Cfc^SSra, 0*D, B L 2 pre charged fUJcp 
SwiWUMRG S LGtC M H" ^/W^SrEPJDU Q 1 1 
-h«ffi£ "L" i:/uft-i;t5o fr*>\ ftuJW&G 
SLG(D^(OS*,T^?)lt ^ny^MUGSL 

[0 12 6] oiN-e, 6*vi i mjE^-f^r t 

V2^m{iS:'7 f -^ei§iaBLT2lcG^-r so 
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S 0 nt\ V2I2V1 l' £9 fc<£^SffiT*>0, p 

n&&<DmjjftmEE<D&^&.mi,izm, o. 

7V«±(^tttfc6o rwT?. VllttQ60t#V> 
fitSr V t hi LT (Vth+Vll' ) t45«iRg 

U vi i' iiiry^r>^^^5 h7^^Q5o 

L£vMB:gS<£>®JE , V c c ^Tt^^mJET-, 

1*0. 5V t 2W t<Dm>m^^^ Z<D£?\zi-*Z 
t^«t?>, SI, M0-M15$WF7y^^(Oy 

Q12, Q13, Q13' , Q 1 3" ©y— **5 ±IF K 

u^>ffi«s r v2(c^mi-^c OPt, *iv-^s 
Lfc*|fc*Jxfc«^ny*a#yftGSLafc "H w \z 

&0 Vti*&f!f£tlX\,^Z<DX% Ql 1 tea&J&r^JS £ 

0, Q12, Q13, Q13' , Q13 1 OV^ • K 

W^««JC«:V2«)-3e«flE*ffaD**t5. ict, 
Q12, Q13, Q13' , Ql '3* (Oy-Kr>f7^ 

—y&m— <Dm&<D&m «t 9 tir/usss i c e 1 i <ot 
Jwtefe-fiit^^r ice i i <D&mm&&it 

£#T#* 0 -^Ql 1 a*j£W4Kffl*<D-C, V2tl 
TO VJK^IiEESrSA/Tt. B L S L — <Dti«E^ 

-ti-. V2SrVl l tteTSi^^CirldiO. Ql 
2*5«fcr5Q 1 3, Q13' , Q13*©h7>^^(D 

y- Kf-f^^-^ h i^^Sr^:t<T#5o HIT* 
Lfcct 5 y — Ktw;**— ^ h v-^^^^v^ 

<toT, V2SrVl 1 £<9i>1&TtHtZ>Zklz£ 

^^-y*±i:5J:nf<Ql 2^^fiQl 3, Ql 
3' , Q13' "Cy-K^^^^-^^^wr^^^a 

[0 12 7] T-*mW»b*^*s< (DRVa) 

2 l-Sgt^n/t^a <7)^—?m&MWL 1 4 a 
^tL^i-T^i, WL 1 4 a d*V r e i lCg2^$*L 

yny^n^y (RDECa) 3 ^JSttfk* 
tt> SSLa, WL14a, WL14a ^r^^^i^-^ 
S9llftWL0 a -WL 15 a. *5<tl/^n ^^il^i»G 
S L a JC-ttt^n, Mx-tfV read, Vref, Vr 
e a d. Vr e a d fc5«jE*SB3jp $H5 0 ^fe> #3 
^^ns/^OSSL, WL 0 -WL 1 5 3$£TfG S L 
ttSt*WL»ratf>7o— <T4>? (floating) *^:li0 

PtC-f-So Vreftt, >-=ey "fe/UCOS^U^U>fit*> 
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££*t*o &Q<Dl¥mViT-*mymWL 0 a-WL 1 
3 a^iOTL 15all V r e a d*£lSK4 1 c ri> 

y^aRjJlS S L a CtVr e a d&S-TLbtl 
5 0 OV^-C. »J«?S|OWLS: (Vread+Q14(Ol 
#VMfi) 6lJ:<7)SfilcLt, Q12*5it/Q13 ( Ql 
3', Q13* (Oy-hlSlC, ^yt/U7Wl© 
^JCSi-^^-^S^WL 1 4 a*S«fct/WL 1 5 a km ™ 
CWft. o£ r) x ^rtt-eixV r e f *5 Jtt/V r e a d £: 

s —"r— * mnmvv? l i 5 a ^s^^tt^Q 1 

3, Q13' , Q13' <Dtf— NMlCttV read^ 

WIDWL 15a \C&&t£tl1t**: ]) t/VM l_5 (Off— 

>mffitCf^ B L 2prechargefflPflli x VI 1' CD^te 

V^IB<D«flEasBHra**t5o ±oT. V2&V11' ± 
5tfi^tffi:t5wl:lcJ:otQ13, Q13' , Q 
13' O^Ml 5in*#4y-Kr><^^^^ 
h ^EMOt" 5 r. t frX'Z 3 0 w^-C, B2 SIC^U 
y— K5*-f h l"** o£ 19 y— * 

i ^nfi**?—* ^^ey -fe/^ ^ h x v ± t ft y 

^MSfflt/UT Wis t^^f y f 4 rt© 5 - Kf-f ^ 30 

^tttb^^^-y -tr^i*. ^^yt/urwun 
-p< y — K^^^^-^aiL#vN>iitic^-r^ 0 mic 
<t«9, ^^yt/uTWKo^^y-Kf^^?- 

r 5 e V-VtJ h is 

^SrQ13, Q13' , Q13 f (0 1 1 <D V 

*—Y*r<< 7* h U^^nAD read disturb stress 

apply) JHIBfcSffc*. 40 

[0 12 8] rcom, ft^4> 7. M«H*OWL«r W L" 
J-UTy — K^-r^^— ^ hU^SrQl 3, Ql 
3' , Ql 3* \C*Z.Zmf&l$:»7'tZ> 0 ^<DV-b~r 
-4 — V U^fPflQ (read disturb stress appl 
y) M&KD&Z t ttl^ 01KO^yt;^D 7 ^ 

K*t^5K*muiJ->f ^/k^s$, i-ftfc>*>> mi i<o 

B L 2 precharge. B L T 2 discharge, data Vth sense 
^ra^^fo^ft5-<<ia<ft5ri:^. /^yt;^p 
^ 4 9 Kl^Six* * ^ y -fe/i^i: 4 iC^it* V 

— Kr^x*— ^tftaffl^^y-fe/Pttfy — kt*-* so 
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— ^W*D^reSr»^, . J: 9 iECSft y — -r 

[0 12 91 ov>T, 8*5j:t/ff-S§-<<> 3 £ "H" 

tCUT. K^V^**Q8*oJ:tfQ 3 £ISii:t£ftg<t U 
>f I n v lOA^Sr *' L ** <b y-Kn 1 * 

-h" i^ytyhts. wwmc:* M»j»SWL 

£ M H W Q 1 2*5.i:U<Q 13, Ql 3' , Q l 

3* coy— h«ffiicy — KVR^mteSrepao-rSo 

"C\ y-KVR^S&li, Q12^Q13, Q13' , 
Q 1 3' ^ittV^y^Kr^^^-yiCiot 
Jz#U y — K^**-^££tfc::i£«&^5<0 

*OU#vMfcG>*tt«frV t hw. ^Sf^tfv^ 
^t*I«rVthe<i:Lt, V t h w fc V t h e t <0*S 
BrtiftStt-e*>9. (Vthw + Vthe) /2rt> 
ib, vthe-h (ty^ry^fi) -Vthe + 0. 

1 CV] ©WJlcKft+S©**. — 
^*fflfc»±a*UV^ 0 fs-i-* 6SrV 1 lmttt L5t* 

fs^-^ 1 M H W fc*f*5-i:(cj:0, h7^^ 
Q l*?J:t5Q6SrilCT^— ^tea^lRBLT 2^rV 1 
l 7 tc^«-TSo -:t\ m^-<t> 6liQ6^tt^M 
Vthat (Vth+Vll' ) <tft5MtC|2:^UT 
BLT2^V11' fcft^^Q 6 ^XVrKffi 
£ft9> BLT2^^i^]i 1 ^5 <> BLT2^V1 
l 7 k:»Ufc*, m^<t> 6&0V klsQezmWr-tZ* 

rr^T-te, BLT2i/^f->*t5 (BLT2pr 
echarge) Mmi^ftiZ* VlttVl !»JiVccJ£ilT 

^SJEi:-rixtfa^^ % Vc c i-t-*©3fts®»«r««ic 

[0130] ^©tv ®J»i»G S LGSr "H w JC-T^o 
r<D^-f ^ IsifYX, ^^yt/W7 U^f lfi W B L 2disc 

rttii^* y -fe/wr w i (ost^tb L-t/Mi^—^teai 

«l^««rSr»«UTV^5JfiiWft^-e % ^D^a&iRG 
SLatt "H" tJiotio^ Q 1 1 coy— hmSiClli 

y— K^w^^-^Wffl^-^y-fer^Q 1 2*5£r/ 
Q13, Q13' p Q13' <Oi~-<TcDUtV^^VR 

ffili^T-T^o r<a*^l2, Q 1 2io ctt/Q 1 3, Ql 
3 7 f Ql 3' T'y-Kr^^^-ySrti:tV>iV^ 

<a-i-#jrvt-5o y-K^-f^^-^tfttHffi^^y 

iryWQ12, itliQ13, Ql 3 ; , Q13' (Dtf 
^fi*lOT?fcVRJ:5i(V>4e>tf>*J-fe/I/Ql 2£ 

itteQ i3, qi3' , Qi3* nrnwrftrntftziz 

lb. 7 f -^^«5BLT2comfflffiT^ftt\ -CD^ 
11, Q 1 2*fc»*Q 13, Q13' , Ql 3' C0V^"fiX 

^-f ^ >^-ei*{f#tf 6ii0 Vft(OT% h7>^^Q 

5©y-niotttttfiTL4v^ 0 ::im Ql 
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2itttQ13, Q13' , Q 1 3 ' ^ y - Y*f << * $ 
-7$:3iCtim&lZBLT2<Dl&m.i:ilo (BLT2di 
scharge) JJHBK 
[0 13 1] OV>T, m^r<t> 1> fS#* 3*S£Tim^4> 

»BLT2«)K«F^»a64:tT5« Vl2lt, VllgiT 

KISSS*,. «jt«i. 5Vif$ 0 a*\ io 
«|BLT2^SlCBIj:, h 7 ^is**Q 5 CO^- h« 
ffi/— KO*JkC S«t 9 1 OffBLb^tV^-C* BLT 

-K-Cf±, (CB/CS) tt£i*H£lx«. CiUCfc 
0. y — Kt* -f * * — C1tZ.k &ttftn 

5##att«J:**. — J-K^-f^*— y*r*i8J 
L&Vtjt'frlCtt* 7*— *ltea£&BLT2<D©teriH£T 

10 13 2] r*>fK 4 t Lt a H w 

-C. 3itt tt H w 4:Ki«fc9, 

— Kn * I n v 2fc±o-CfiCLfc«# 

*DI/OI:ffl^t5o Di/ooaAtio 30 

"Cx J - Kf >f ^ ^ Cfc c t Lfci^l: 

— Y*f4*9~ Zf&±K1tfriflt^>X'tZ (erase 
Vth sense) fflSatcSfc 5 C 
[0 1 33] rcom. fS#0 6, 3, fgJ^«GS 

LG, SWLt iCLTeraseVth sense JR HQ &j|*T 

#0 (read disturb stress apply) 12. BL2precharge 
<OKtthffi!%fr*frU»\CMtei£frZ>):5\£l,, erase 40 
Vth sensett* data Vth sense£)i|*T t f*H$t>**:txSWl 

9 COSfc^fcij L (read) Ifcff ^ /W^lCf? 

Ma*^— * Srff fcftV^IEXM J: 9 «**-f 
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tfJjtfcTerase Vth sensed dataV 
th sense i:BS*fr* > Jl*T*>f S >#b— S^it^r tlz£ 
9. ^^^^^S^DBtrAafb-CftDKtrlHart-er 

[0 1 3 4] m~^^JSO^Sgirit«LT. **JS^?g 
HB"C«\ erase Vth senseirdata Vth sense £ £r IrIB$* 

>f Z>rvftozk&x*%* m^t 4*7*— ***y ir 
/uoty^7>7 , 4 6 t y — K7*-f ^ ^ — ^I?{ffiffiir > 
^T^5-c*aftl-e#*-< S ^^5£^lHlKSrH'J«-t-5 
^ <5 Q £ 5 £ 4 6 W*rtl**G>±^XT 

O^l^&^fctofttCiDx^ erase Vth sensed data Vt 
h sensed >T S £ # ~C # <5 "C\ 

[0135] **jt©»tB©*rit-et>, m-<nmm<Dw- 

IB* 9 *< y — Kt 5 ^^^— ^«rtftat?*5 

ov^tt, MtPUGSLGt "H" Jc^oSif^Sr^x 

^^laor, y — Kr^r^^-^Sr^ttibfc^— ^ 
5/^Sry 7Uy5/ a ts: <b#Brs6-e;fc5 e 

10 13 6] [»H<OHlfi^«B] §17 

jv^ruy^ 4 9 Stands^ ^ey-fe/w^c2-/^^^3gL 

[0 13 7] Hi 7li % HSI^tSANDS^*!! 
t;i/7*n 7 ^(D[i]j80Tfe5o Ml 7 (O * *r)) -t/V? u 
4 9 «7-^ $r«rttt8 ANDS^ ^ y t/^o y 
^ 4 9*r^-t-as. tfiaSS*#t5MOS h7>v? 
^ ^ 5 ^F3?3g£M y ir /um o l 5 j&s«»EiS 

*fcflb(0-«Stta^h7>'^-X^ S 2 Sr^UT SL^E 

LTS)5#ay-^i»^cg)g^*ttTv^5o *fc, ^en^ 

-Ztl^tlCD**}) t/UMO- Ml 5<^*J^^«f^ % WL 
0 a-WL 1 5 a fc 12 L fc^— ^««SJxTlf^ 

*. *fc, x-^te^j»«c»ofc«*o^^ey -t/u^n 
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^Dt/^oyM 9l£l 6 = 24i(0^^y 

tf±<, 2*1® (nf*]E<Dggc) tfcSIt^TK^ 

7^3- K*rf«±-e»£ Lv\ 
101381 020. 121 (a) , 02 1 

(b) tt, **r!) "fe/^D y^ 4 9 — ^¥Sn0, 10 

£:SIB-B' i&fflKrXBk ^mc-C *WKffiH-C*> 

So B2 0-ett. -fc^«HBfr*)**9*i-< 

/TUtV^5o 122 1 (a) % 02 1 (b) Kl*5V*T, « 
tlf3nm^& 1 5 nmOfS^b45V!l = 
Sfctt**W-*f h9W K*2 5, 2 5 SSL, 25G 
S LfrhM&Ztlti h^/^- hte&KSr^LT, M 
iliy>ifc«:8*«:10i«cm-3^1 02 i c 
m-3«wL*:#y v-y ay»&ft&tffnH2 6» 
1 0 nrn^?) 5 0 0 nm^S$T«JiiTV^$ 0 Ztl 20 

[0 13 9] r^JiiC, «tfifS5nm^t)3 0nm 
d>^*S^n^^J63&ffi5 0^fi£*ixTV^o ritfe 

«u ^^tfv'y =^*ikK^^*5is^«ijtei&m2 4 

V®«2 3lC2 5, 2 6^®itabfc«. 

^ tx p a y 3 >®« 2 3 icat i * t\ mmo. 

05 — 0. 5Mm^ixyfy^U <&Hfcffii2 4 
•fe/WSISC0 2 5*5j:t52 6«rS*^fcl^afite£E*J* 
f?5 w ir/wg&eO/§B1*&&Bl4 6 t n 

sa:*s 2 8ii h iy^t&mm2 5 sr^-r zm\z.ih 

y v-y = >K£5^*^#Srfl2fi£U -Ytf-V'ffiAfcJio 40 

TnSttlRSSr^figm, ±®lC«fB*6jftBl4 6 

U CMP*3,tt;x 5 /^y^|cJ:oT2 5»»JJ1«S 

S^WlcTgjfif 5 r t #"C* 5 0 
[0 14 0J Jbic, ^yc/y=iy, $tnws i 
^^v^y ?->f K) ^y^y^y^^^^ff 

ig. *fcl*Co S i btfVisV = ^(DX* ?9m&t*h 
fcSffl1»y— hm®2 7^1 0 nm^P> 5 0 0 nm(Of 

oic^o^TKs-r^^^-y-fe^D ^^T?g^$n^<t so 
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^-*ig&i?&WL0~WL 1 5*5j;t/^n^^ai^y- 
MWSSSL, GSLS:Mbti/^o *ib\ pfi/ 
y=>ffi«2 3li, nS*>y3yS«2 2l:J:oTpi 
¥«f*g«2 1 taSfclc«BEH«io-C#5 i )Wotl> 

[0141] i2i (b) 9 jc, ^yir/wc 

13, Mtlf 5 nm^P) 2 0 O nm(OS$(Oi/y 

sa^ricsn-cv^o :tit)ti:fS2 8, 2 

6*iV«*y- hSffi2 7lC<fc9> S??Sffl/f2 6lC 
*a$ny5:«ffif*Sr1ff«fti:-f5Saey- hSEEPR 
OMir^dS^££*i,T*$9, ^^-Mtfrit 
0. 5MmE(T0. 0 1 //mKlitio 02 1 (b) 
<0«fc 3fc, iraK6EK4 6tty^- KWyt«2 8 

<£>KM*Ll\, rixfcy— ;* • KW^nS*ttWi2 8 

S 1 0 nm^P) 5 0 0 nm(Offl-eMSiltV>i 0 £ 
IC. m&nffi«M2 8teBL#falC»S^*^y 
-fe/Ha±****t. ANDS[^-=E-y-fe^lim^*tTV^ 

So 

[0142] it, 2 7SSL, 2 7GSLW:, ^ilf 

ztiizy-bmmx&v. ^p^^i^m 2 6 

£ 2 7^raoIiai6Slg5 O&SMJB&Jv EE PROM 
(^T-^IWiWLO-WL 1 5 fcH*T»J5fcS*LTV* 
So ::t, 02 0^ctt/E12 1 (a) \Z7jk-f£ ? 
yny^Mh7^^Slll 28*5£t/28d3r 
y-^. K^ytSiU 27SSLiSry— 
LfcMO S F E T i lt»*S tlt*5 9 , ypy^IR 
h7>^^S2rt:, 2 8*5^152 8 s ^y—^ • h> 
^VfStU 27GSL4ry-htffitttMOSF 
ETt LT^J*^ixTV>5o y-hlfii2 7S 

S L*5<ttf2 7G S L^y— hgte> ^*yt;uy-h 
ta^MJ;ng<, MttflamttTO. 02 

^ttlLSrKJh-C^So *HS6^^fi8T*lt. Bl 7tv^t 
J:5l^:ANDSp«^y-fe/^S:fflv^-cv^o-e. p^y-tr 

^fflfb L fc S^to L $ v >iit^^5E ^ ^: S o \z ffi] v v > 

So 

[0143] 018 SC, 01 7<^ANDS(0^^yt/U 
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[oi4 4] **L^nH6*5j: 
— * i n v i dsiiJo*nrt^* 0 ::t% zftvYy-fv 

a > (depletion) h 9 ^ * \C <fc o X&& &tlX*3 

ill 0MQ^T<^S6t^^fflV>Tt«^^V\ 

"C, Ql 9<D*g£ttt:, -T>v*— ^ I n v 2 Ot^SSt <t 

* I n v 2<D%$mm*J& "L" <a4g-£jC, 
* I n v3©A^3t "L" ©tt«K«55L#V*tt«Tfc* 

[oi4 5] AND^cD^^-yjfe/ur u> rr-i^ 

y — K^-f — 7&&t1t&r<Dm 1 8C0D I /OB^) 20 

#<affiSiC#-r6ffiiE£rtT5 tcor*fo^) 0 irt, 0 1 
9tf>I£]3&te, H7(Z>[plS&£rg-t?<E>-e, -tcoiftf^tt, E9 

[0 14 6] t 5 — ^»«U»WL t^ny^lBIIBiilft 

SSL. GSL, *5<fcuqHJ3g:/c2 y ^ 4 £[pjgg:/a -/ ^ 
1 lK:|18ihS*>^:x^^— h£|g2 2 ^7F-f 0 

[0 14 7] *f, y- \*7 ! '(x*—7'&am**v± 
mi 5<nm&j*^z\,^mtmKLZ\,^mc&7££ixx^ 

^fctiU (read) ttfftctt vyCtt*_fll * * 2 tmftZtlZ 

5o REENB1 1*13 1 1 OWL 0 a-WL 1 5 

^b-tZ> 0 ZZX % Ml 4«:Bt*tat"»-frft«4:LT* 

[0 14 8] *i\ «J»j»OWL«r (Vref 2 + Q1 40 
Sl±G>nmz\*T* Q14*3±irQ15 

**«ttiBHcu Qi2*it;Qi3©y-h««ic % 

^*yt^7K l^tSf-^IRHWLl 4 a 
*iWVL 15a i:BIi:*ffi*5HJJDS*t*J:5lC-t-*. 
CI<E>e# v *JI»i»SWLSr "L w fcU y-KVRiQl 
2, Ql 3 i«r««ttte»«1-fi. o^T% :/n^S 
*U*GSLa*S U L W -CfeSfflfE, o* 9 . BL2prec 
hargefflM^^SJiHlllGS LGfc "H w SrEPAQ 
U Ql 1^-M«S: M L " 

**5, f&J»&G S LG<D^/^;*<0;s£^Ta 5 9 Ji, >^ny 50 
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^IRSGS L a<^'/UJ*<?D5i*>_h#9 fiAfflfctt-S X 0 
Ql l©y-Hil:^B 7 ^»a|GSLa© 

[0 14 9] 6£V 2' liJEi:-r5r t 

5o V2 f t* h9>^;**Q6cDL#VMg£rV 

t ht It (Vth + V2' ) irfc<5tei:ga:5£U v 
2' lit^rvyi/^ F7>^^Q5<oLf 

«JbO«JEt?fc 9 , #J;if*0. 5 Vt 5 VttDffi&mt. 
Lv\ ro«tptzi-^ri:»cJ:9. h7>y^^S 1 , 
M0-M1 5oy-«itfKW>tW, £<bKh9 
Vv^^Qll, Q12, Q 1 3<E>y — Kl/>f 

[0150] *ay-^«sLi:fi«jStifc« 
<D*tt£**9* q i i <oy— twaz&o v&teftzti 

TV>5<D-C\ Ql lttM»r«|[i4 9, Ql 2, Ql 3 
tlZo <fcoT, Q12, Q13(Dy-K7>f^^-^ 

^— <ontfc<Dmwi£ y> i>±/^mm i c e 1 i <omz&t> 

f»i5ri#-e#, I c e 1 1 ORje«#*fkLTtj 

#5o r<D^, h7^^Q i i i>mm^m^<Dx % 

«Aft*H*uS. _hIEV2*«Vll' iHMffi 
T?*>9, VI 1' £9fc£9&^y — Kx 

V2' J:VlUD{ ) ±#St5Ctlcj;^ 
^^012^^1/013^5, ^^ey-fe^T Wl^ 
co>^y -fe/w h7>^^,J:ny^ Kf>f ^ 
M^^Sr^:#<-Ct5o 12 2 5 (b) T 1 ^ L7t J: 5 

^D^rat-*ti-5 u ^ v mmt<nm&&*% v ^ .tor, 

V2' 4rVl l J:9tJi#a5*5rtJj:±9, h7>^ 

v—rico^^ey h7>'^^i5y-KT^^^-7'J:4: 
csj:9 1>-^< q i 2*yh«Q i 3-ey- k^w^^— 

[0 15 1] ow^■e. r-^»ffl3«K7^/< (DRV 
a) 2tC^jgg$tt^^n y^^-^iRiWL 1 4 a 
&miR£i%tLk'tZ>b* f-^M»WL14a^Vr 
e f 2i:R3l^S. ^-^Si^tliL^, 
f^? SrR^fflt^o y ^ (RDEC 
a) 3^S14ffc;$tt, SSLa, WL 14a, WL14 
a^^WL0a-WL15a, I5^n y ^ii^ 
«|G S L a IC^rix^K, ^J^ltf V c c , V r e f 2 , V 
read2, Vcc *5ttJE^ep*0*^S. fci3, *S 
^(O^ct >^£OS S L, WL0-WL15, *5ctl/GS 
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Ltt&*ffiL$H*:7n-^:^ (floating) 

fll*5«fct;^5feU#V^co^P^, #J*tf 0 V?5>><b2 VcoRI} 
^K«$lx-5o 8»)^IRf-^I«»WL0a-W 
LI 3 a*5«fct*WL 1 5 ate. Vr e a dM@84 1 

SSLaCtVcc^X.^ Ol^\ Ql 2i5<t io 

tfQ l 3 coy— hSfSlc, ir/v-T W 1 <nttfc-f- 

57-^I««WLl 4 a*5<fcUWL 15a tm^M 
o*t). ^riX-eHVr e f 2*5<fctfV r e a d 2 £ 

I^^f-^IS«lDWL 1 5 a Kg^£;h,rt:Q 1 
3<0>y-bS«(CttVr e a d 2i5^0*tL. y-**5 

KW >-®ffil;iV2' ^«E255^iD$^^5o — *\ 
I^P^^I^^-f-^l«8DWL 1 5 a 
\Z&1gl£ti1tfe}) t/VMl 5 0y- hmSl-liV r e 

ad2^fflJo$ix, y^i3±t;KWvtSi:i±, b 20 

L 2precharge»ra«. Vll' COmttaSEPao^iV ^ 
cOteOSE^aiL^raiwttV 1 1' j&>£>0 Vcoffgco®JEa* 
WiPStt5o £oT, V2'SrVU / £9 fcffiV^SJE 
tt^w^iao^ Ql 3^M1 5<fc f9 fc;fc§:fc 

y-K^**— -r* h w*£^ip^5r£#-e#* 0 

H25 (a) , (b) K^L*:<J;5K. J — K 

y-b«fficomttigas*:#vM3:^ L#vMs^Yk*>:*£ 
^^y^/^ix^^hi^^^/^y-K^^^^—^ 30 

y^4 ftco y - VT^xf—^tk&m**: V ir/Wc 
<fcoTy-K^>f^^-^Sr«ltli^Sri:^-c$^ o - 

r^-cfi, y- Kt*-* ^ hux&Qi 3\z^-a. 

5 (122 2 coy — K-r^;**— ffliD read d 40 

isturb stress apply) #ifff}l£^ £:5 0 
10 15 2] rcOgL 7 % fflW&OWL* "L" 

laty-Kf^^^-^ FW^SrQl 3lc^;t£#] 

(readdisturb stress apply) SflfsJCOg $ t LTte* IS 

M2 2 COB L 2precharge, BLT2d 
ischarge, data Vth sense#3R8 CO^fP^/jT 5 ^< < ifi < t£ 

sria*. ^^ey -fe/w^u^^4 9ic^^^5^— ^> 

*])±/Uk y- K^w^^-^^D^€r«9i, £9 IE so 
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«t* y - Kr^f ^-^fctiSrfTpcoKiM* Ll\ 
[0 15 3]OV>T% (l^^^-H" fcl Lt> 
^**Q8£^iI:Rffi£U y-Kn IS: "H" {C^y 

3 11 "L" #cO"C\ D l/OBIih7^>^^Ql 9 Ic 

oT, D I/OI±{H§-* 8<0#ffiJ;i#f£>-f tt L" Kllttt 
**t* 0 nmc % MMftSWL* W H" Q 

1 2*5j:tfQl 3 coy- h«S(cy- KVRco«ffi£rS3 
*D-r^ 0 ::t% / — KVRcomffili, Q12«Q13 

U y— K^**-:/££Cfcr ££&^*<Oicffl 
i^*L£vMfi&GE*ft* e iot, ^xtfS&^il&co 
L#vMfico&<fiHiff*:V t h w N ^SC^coUtv^co* 
^TfiSSrV thei: L"C\ V t hwtV t h e tcOflgKrt 
i/j:^fflT*fc9 , (Vthw + Vthe) V 

thw^ (ty^ryrfflS) -vthw-o. i 
[v] <orai-ss:^-r^co^ % ^/.cy - \t*fj**—-7 

t&ttJKteM^LVN, r. r-C. l«r "H" tciL^ 

S> 6SrVl imctii--5r 

^^Ql*3«tO ! Q6S:ICTBLT2S:Vl 1' ^T^E 

filSrV t hiUt (Vth+VlT ) ht£Z>mzWL'fe 
LTV^cOt\ T^KSjtlBLT2A5Vl 1' JC^^ 
&Q6^»Rttfll2:ftQ % B L T 2 co&S^ih* 5 0 B 
LT2J55VU' tC^L^a, ft^^6^0Vi:UQ6 
«rig»rrSo cr^-CH, BLT2Sr7 p Uft-^ 
(BLT2precharge) fflfdj^a^5 0 VlliVll' 

[0 15 4] oV>T, ©J«lit6GS LGSr "H" JCi"-5 0 
rco^-< ^ ^^yt;V7 lfi "BL2disc 

harge" t »»Jxfc»IBrt fcfr 5 £ 5 ic^T 5c w<0»W 

ft-ci** y -fe^r w i coR^m u-fe/M^^-^e^ 

S L a M H B £#9. h7y^^Q l lOy-hS 

1 l^^a^Jg^/^r,^ y^^^^^^^a^y^ 
y irA-Q 1 2 *^:liQ 1 3 <OU# V^^VRJ^T^^hf 

5 0 rco*^i±. q i 2*ytttQ i 3cou^i*tt^-cy — 
xf-y&^c-fcm&icttfc-tZo — y-K 

f^^^-^Uffl^^Iit/V'Qi 2ib^tfQl 3coU 
|v^f<TVRJ: DiSv>^?>li^^y±:/UQ 12* 
fcttQ 1 3tt*Wtt!B4:ttSfc». T-^K^iBLT 
2<Dm{4iSTIl^V\ rco^^lL Q 1 2*^Q 1 3<Dm 

5o wCO^-Y S^yTteff^-* 6^0 V^cor, 
^^^Q5coy- K««S>«ffittV l"CfiTU4v\ r 
r^T^i, BLT2J:Q12S^«Q132)5y-Kr-e 
**—'7&±CtLm&\Zl&m>Zrr5 (BLT2discharg 
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[0 15 5] ov>-C\ m%-<t> 1*J 8Sr 44 L M 

**Q5coy- hSffiy- KJCB LT 2<om^0^2l4r 
5<DL#VMSJ: , 9 tiS^mJE^K^sn. «*tfl. 5 

h 7 ^ q 5 coy— h tgy — kco^sc s <t 9 1 

y^^QS^- K-ett. (CB/CS) 

»BLT20«ftfiTU h7^^Q5(OL#V^t 

[0 15 61 ft^* 4tVX "FT ^Vv*£r-£ 20 

h^>-^^^Q5 0«il/^a^ 
Kn lfcteSi"*. dtUCfc*), y-Kx-r** 
— :/4:tfe*P Lftv>4§^tcte x Kn 1 4 tf> 

/-Kn 1 &^lss<-~* I n v 2lC<fcoTK*fcL*:fi-S§- 
4rD I/OBtcffl^i"^ 0 ^-<DHJ£o^ffii:S*f?> 

tf>-(\ 3# M H" ioT, 

D I/OBlClS/^^^y y^c-ctfff ^ 3255 30 

4§*teWU ^Py^7K^77f7i:yDy^7KU 

(erase Vth sense) JBHICSfcSo 

[0 15 7] f&-f§-0 6, 3, ©J«»GS 

LG, SWLSr M L W ICbTeraseVth sense&fSSri&T 
t5o Ell 6<oy — Kxw**— h W*EP 40 

#D (read disturb stress apply) I3\ B L 2 precharge 
«>Wtti:IB"»*»*na*fcBI!ttS*t6J:5lCU, erase 
Vth sensed data Vth sense <D f^T tm^^ft&ittl 

l~$hT£tiZ£? \z-tz> 0 5 ic-r^r t lei 9, 

lsIK^ny^4c0^^ey iryuoy — Kr^f ^Sffi 
*5<tt/y— Kt*V — h u^fP^DSr^^y -fe^4 
9^ttll (read) ftft^>f fcfr 5 £ t ^t? 
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£ri s ~C#5o. ^?^x #J;Ltferase Vth sensed data Vt 
h sense £ gS^i&T*^ S > ^ £ — & $ r £ K «fc 

gJd^JDx., erase Vth sense £ dataVth senset 

^ >?Xft ?Zk& "Cf, 4 £r^— *^y ir 

/WZ*XT>-?4 6 £ y- K-r-f — ^IflffiJBir > 

d:4 6^»mi:, f-^6S«9BLT2^tlj: 
BL2<omjEEa**:#<£ft:U iBftTIMM-a-te^T 

J££ffi)££rSo ioT, *HJSO^ftgT-ii. erase Vt 
h sense tdata Vth senseCO^ 4 ^ V^$r— & £ 

[0 15 9] *HJ6^JIS^AND^^-y -t/U^n ^ ^ 
#3t-Ct>. ^-OHifi0^fflli:/ < eA/^St>!9/cC< y-K 

ANDit/U7 i<"( <D®Lmkmfrht£\<\ *e>JC x 7u 
v9m&&\Z&rTWa&7*v? 4^(^^:^r/^^Cov^T* 

o^ffi-ctft^L^^-^^^tc.U^SoT. 1314 
(b) ^J:5tc:y-Kx^^^--y*tfeWb^x-^^ 

n y ? & V 7 U y is =.*T 5 ^ £ & ^imX^ ^5 0 

[0160] imm<omm<ommi m 2 3&£x*m2 a 

y-hSrffli^NANDS^^yt/^D 4 9 SrM 
ONOSiy- h^r^l^^NAND®^^- ]} Tzjv^u <y 
^l-^HL3ttO"Cfc5o I22 3 (b) 1*0 2 4 12 
^•tt-eiX, (33(a), (b) !C»J6t5NANDi^ 

(b) fcR— *«)-e««i-S 0 *5>^, [S 2 3 (a) 

b-b' ^ftdSofc, 2 7 s s i.u<o^m 

10 16 1] 0 2 3^3^1/13 2 4 12, MitfS i N^>S 
i ONSrm^fSa® 2 6 iUMOS h7V^^^P) 
ttS^FIWItt^^y-fe^ (^^yt/uxu^yh) MO 

v^^o ifcffi^-BttiR h 7 v S 2 Sr^Lt S 

Lk&Lxfrz&my-x#k\cmffi£Kx\,^z> 0 sfc. 
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[0 16 2] El 2 3*3£tflS2 4ic*5V>T. WtWo 
>^*t«3St&as 1 0 14 cm- 3 a>5> i o i 9 cm- 3 

SSiN, S i ON^?5*5tffai 2 6 3 nmri> 
®£ 2 nmri>ib 1 0 nm£>fK<Z>v'y 

£*:«:N i S i , MoSi, TiSi, CoS 

®2 7iU0 nm*>b 5 0 0 n mtf>e£ "CJ&S^ixT^ 
S 0 ^»|»y-ht«2 7tt, H2 (b) ic^TBI 

WLO-WL 1 SSJitaiRy-MWPHSSL, GS 
[0 16 3] fc*3, pl'>y3^ffi«2 3lt n|V!) 

— h««2 6**pffi5/y =>«W2 3 J:0t>TlC**r 
tS:55Cwt^fl5c tot, pS^y=>®«23 

[0 16 4] wixfey— Mt«©W«*c«:, MAIfSn 
m**fe 2 0 0 nm<om£<Di/V ^*ffcflt*fcttv' V =* 

<t9> M-ONO - SSW%ttE E PROMt/u^ 
J«**tT*5 9. ««»W»*>y-h«i:LTI*. 0. 5 
/xmftTO. 0 1 MmJ£jL±t^5o wftfcy— 
^Vniffi»I2 8i:ltlt TV 
^e>£X®»Sa* 1 0 i 7 c m-3^6, l 0 2 l c m 
-3 5 SB* 1 0 nmA>& 5 0 0 n nOB'WI 

l^*o H£ttV<t-C, 2 7 SSL, 2 7GS Lit, 
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IS2 5SSLfci:t/25GS LSr^UT pii/!i =1 ^ 
H«2 3 fc*tfiIU MOS h^yv^^SrTg/SLT^ 
5o fflfflY— bf§.fi&2 7SSLJo«tt/2 7GS 

relets. ^n^iRHiss^My/^tt: 
10 16 5] 2 7 S S L<DXm\Zl&f££tltiy — 

£i£$3 6 (BL) h3 1 d£rfrLTgj&£ 

nTV^ 0 -r-C, f-^6M3 6 (BL) tt. m* 
^*^^^y-fe/w^n^^-e^^ix^«J: 5|dH2 (b) 

20 2 7G S LOif«l:»*J^V-^*fcf4 F W 

yStti46nIlll:ti2 8S|j:, ny^^f31S4: 

^uy- ^«8ir/<c5SL^«jK$nr^5o rov— 

£5KI2 2 (b) (OjKISt^C^Dy^PJTi 
/££*LT^<5 0 nSS:ScS2 8 S Sr*ft®&**f6] 

TtiVV, ^ix?>BL=i h*5ttfS L=*>** h 

30 h\ A L T i N. T i feJf*X«£tkT» WttfflH* 
£/«?oTV^5 0 Sfcfc. r*Lfe#«y — *i»S L*Jttf 
y*-*K2§*|BLi. «Tiah9^^*t«)«|M: % #Jx. 
«Si02 > S i N^&ft«JHRIfttklll2 9KtoT3E 

Wt. WxBS i O 2^S i N, Sfctt, #V«( $ K*»6 
*£*&i»JB«*3Ji3 7^K 0lc:tt^LTW*v^ fly* 

[0166] *jM6*>»tt-e«:* m—(onM<vMm<Dft 

glean*, MONOSSt/u^V^V^tfe, — <D 
40 |£li£<£7£j!g<D??igy- hSEEPROMt/PJ: 9 t>«# 

m*-t&Zb#-C*&. tot, ff«BE3^^pAl.$ti«EI 

#-C£So £6lc, S-^l^MittKlt, 
f«l2 6<DJ?SSr2 0 nmSTFlC/h£< "C*. t 9 ^ 

»*tfii-h&-a:. SfS1«&^K2 8 60^- bmcnmtblh* 
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l o l croft h 7 y i: If iifl« J iit 
}$fc*5ri4Sff 5. £ fglSf g^SS 2 6 <D{R|^ 

lo i 6 7j *nj6<o^ij8<o«figT'fc. m-&£vm- 

[0 16 8] ^ro^ttilEHlfero^flgfciKeix^v^ 
3US<^ffi-T?fi*-r yf-lsftth UT^EJCnSiM I S 

e e p r oMfr<ots:ttmK&*mt*m**m\zm-f it 

Wbd»-Cfc5. fiaJ^tt&fimtM^y^aEK&Kisflffl 
;6 5 a»A>5&«tt{£**yo:7*n2/*'l;:ov->T'b, *;frifc 

->y =«v*K{tf-5^Srffiv>-ct.^4to^v\ 
tiSftaiaSIJ, Ti02^AI 203 ( _fc5V^^ 

UpSS i StSSrfil^Ufc^, ft*?*) ten® S i 
^SOIISOSOI ->y =»^Jf *7hliS i Gejg^, 

s i g e crn&tif. ->v =*>t:i£tf)£m£&¥m&mm « 

MO S F ET©JBs£i;o^T^ti!)5, nl^Dayft 
«2 3±OpSMOSFET©MICttMtti 

n3!£g!*.#;L, K-f >^JF*fi«ia«3A s , P. S b 
£1 n. B O^Tix^ ;Uxtf«fcv\, 
y- h«®2 7 Its i SiGeSA. SiGe 

CSf a , Ti S i, NiSi, CoSi> TaSi. W 

s i v Mo s i /£if<D>y -y-^r f^k y -y-^r k, Ti, 
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fc-fcl^o T^/U7t*S i . 7*^77^5 iG 

[0169] &L±m-Jsmmva<Dmi&<oi&m&m\,^T z 
rv^ja*<o'><c< tt>iois#ibn-5.4&-a-tj:tt. z<o 

[0170] 

yit^-fKjg-efes,, L*»t N ypy^^tst 

[0 17 1] ^bl^, NANDS*iJ:t)(AND®Eg© 
y ^»--g-*4x5^il^^^ey-fe/U3iw-> v ^^^:o^^Ty 
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